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INTRODUCTION. 


The Monruty Wearner Review for April, 1904, is based on 
data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph, and mail, 167; 
West Indian Service, cable and mail, 4; River and Flood Ser- 
vice, regular 43, special river and rainfall, 190, special rainfall 
only, 56; voluntary observers, domestic and foreign, 2565; 
total Weather Bureau Service, 3025; Canadian Meteorological 
Service, by telegraph and mail, 20, by mail only, 13; Mete- 
orological Service of the Azores, by cable, 2; Meteorological 
Office, London, by cable, 8; Mexican Telegraph Company, by 
cable, 3; Army Post Hospital reports, 18; United States Life- 
Saving Service, 9; Southern Pacific Company, 96; Hawaiian 
Meteorological Service, 75; Jamaica Weather Service, 130; 
Costa Rican Meteorological Service, 25; The New Panama 
Canal Company, 5; Central Meteorological Observatory of 
Mexico, 20 station summaries, also printed daily bulletins and 
charts, based on simultaneous observations at about 40 sta- 
tions; Mexican Federal Telegraph Service, printed daily 
charts, based on about 30 stations. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. R. C. Lydecker, Territorial 
Meteorologist, Honolulu, Hawaii; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S. I. Kimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander 
H. M. Hodges, Hydrographer, United States Navy; H. Pit- 
tier, Director of the Physico-Geographic Institute, San José, 


Costa Rica; Commandant Francisco 8. Chaves, Director of the 
Meteorological Service ,of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. N. Shaw, Esq., Secretary, Meteorologi- 
cal Office, London; Rey. José Algué, 8S. J., Director, Philip- 
pine Weather Service; and H. H. Cousins, Chemist, in charge 
of the Jamaica Weather Office; Sefior Enrique A. Del Monte, 
Director of the Meteorological Service of the Republic of 
Cuba, 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard merid- 
ian is thatof San José, 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “station pressures ” or “sea- 
level pressures,” are now reduced to standard gravity, so 
that they express pressure in a standard system of absolute 
measures. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


During April, 1904, barometric pressure was low over the 
British Isles and high over the middle longitudes of the Atlan- 
tic Ocean. 

In the United States barometric disturbances were deficient 
in seasonal energy and, with one or two exceptions, were ab- 
normally slow and erratic in their movements. 

The first noteworthy American disturbance appeared on the 
eastern Rocky Mountain slope on the 6th and reached the Mis- 
sissippi Valley on the 7th. On the morning of the 8th the 
disturbance was central over Iowa, with reported barometric 
minimum, 29.12 inches, at Des Moines. Heavy rain had fallen 
in the Mississippi, Ohio, and lower Missouri valleys, and the 
east Gulf States, and high winds were general throughout the 
central valleys and the upper Lake region. On the morning 
of the 9th the disturbance was central over the southern end 
of Lake Michigan, with barometric pressure 29.44 at Chicago. 
Snow was falling in the upper Lake region and upper Missis- 
sippi Valley, the rain area had extended to the north Atlantic 
coast, and freezing temperature was reported in the West and 
Northwest. During the 9th the disturbance moved northeast- 


ward over Michigan with rapidly diminishing strength. 

A disturbance of moderate intensity moved eastward over 
the Great Lakes during the 11th. 

On the 15th a disturbance moved rapidly eastward over the 
Mississippi and Ohio valleys, and reached the southeastern 
New England coast on the morning of the 16th, attended by 


22 
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high winds that attained a velocity of 72 miles an hour from 
the northwest at New York. By the evening of the 16th the 
center of disturbance had disappeared in the direction of 
Newfoundland. The passage of the storm was attended by 
heavy snow and high winds in the Lake region, in anticipation 
of which the following warning, based upon the morning re- 
ports of the 15th, was telegraphed to lower Lake stations: 


Heavy snow and high easterly shifting to northerly winds indicated 
for the lower Lake region to-night. 


By the morning of the 16th three to twelve inches of snow 
had fallen in the Lake region. 

From the 23d to the 27th a disturbance moved slowly east- 
ward from the Plateau region to the Virginia coast, attended 
throughout its course by heavy rain and high winds. On the 
24th severe local storms and torrential rains were reported in 
areas in the West and Southwest, and freshets occurred in the 
smaller streams of eastern Kansas. During the 25th heavy 
rain continued in the lower Missouri Valley, causing rivers to 
rise rapidly. Along the smaller streams of that section con- 
siderable farm property was flooded. At Jefferson City, Mo., 
the Missouri River rose above the danger line. On the 26th 
the Mississippi River at St. Louis reached a stage of 31.5 feet, 
and the river continued to rise at that point until 6 p. m. of 
the 29th, when a stage of 33.6 feet was reached. The usual 
advices regarding the rise in the lower Missouri and the Mis- 
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sissippi, below the mouth of the Missouri, were issued in time 
to serve all interests concerned. 

During the second decade of the month melting snow in the 
mountains caused rapidly rising stages in the rivers of the 
north Pacific coast. Owing to ample warnings very little dam- 
age resulted. 

From the 17th to the 22d heavy frost occurred in the Ohio 
Valley and the Middle Atlantic States, and on the 20th frost 
was general in Maryland, Virginia, and northern portions of 
Georgia and the interior of the Carolinas. 

NEW ENGLAND FORECAST DISTRICT. 


Viewing the month as a whole the weather was very unpleas- 
ant, the temperature being exceptionally and uniformly low 
and the precipitation decidedly in excess of the average. A 
storm of marked severity, considering the season, accompanied 
by very heavy rain and strong to high northeast gales pre- 
vailed during the 27th and 28th. The gales were of unusual 
force along the southern New England coast, and by many 
were considered the heaviest ever known at this time of the 
year. All shipping remained in the harbor, timely warnings 
having been given of the approaching storm and, so far as 
known, no casualties resulted.—/. W. Smith, District Forecaster. 

WEST GULF FORECAST DISTRICT. 


The month opened with showery weather over the greater 
portion of the district and showers were reported from some 
part of the district every day during the first nine days. These 
conditions were generally covered in the forecasts. Frost oc- 
curred in the northern portion of the district on the 10th and 
13th, for which warnings were issued. Warnings for frost 
were issued for other dates, on most of which the tem: erature 
fell to about the frost point. 

No general storm occurred along the Gulf coast duving the 
month. Conditions appeared which warranted the issue of 
warnings on three dates.—/. WM. Cline, District Forecaster. 

NORTH CENTRAL FORECAST DISTRICT. 


Unseasonably cool weather prevailed over this forecast dis- 
trict during the entire month. No general cold-wave warnings 
were issued, and the storm-warning service on the upper Lakes 
was not in operation on account of the lateness of the season. 
Advices were sent to ports on Lake Michigan for the benefit 
of the companies which maintained winter navigation. No 
casualties occurred during the month.—//. J. Cox, Professor 
and District Forecaster. 

ROCKY MOUNTAIN FORECAST DISTRICT. 


No severe storms occurred during the month. Frosts were 
frequent, but there was no serious damage; as a rule their 
occurrence was accurately forecast.—F. H. Brandenburg, Dis- 
trict Forecaster. 

SOUTH PACIFIC FORECAST DISTRICT. 

The mouth was, as a whole, uneventful and in decided con- 
trast to the preceding month, which was one of frequent and 
heavy rainfalls. At the beginning of April moderate showers 
fell throughout California. There appeared to be a tendency 
for depressions forming in the intermountain region to move 
rapidly southward over the Valley of the Colorado. A slow- 
moving area of high pressure rested over the western half 
of the country from April 5 to 12, and was accompanied by 
generally pleasant weather on the Pacific slope. On April 14 
a well-marked depression moved southward on the western 
edge of the high, and for several days following the disturb- 
ance seemed to linger over Utah and Arizona. On April 18 a 
moderate depression overlay the Pacific slope, and high south- 
ro 4 winds and generous rains were reported generally on the 

Light to heavy frosts occurred on the morning of the 20th, 
following the eastward march of the depression. On the morn- 
ing of April 21 the disturbance crossed the Rocky Mountains. 
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Another marked depression appeared over Nevada on the 
morning of the 26th.—A. G. MecAdie, Professor and District 
Forecaster. 

NORTH PACIFIC FORECAST DISTRICT. 


Several damaging frosts occurred in the North Pacific States 
during April, for which timely warnings were issued. The 
winds were moderate and storm warnings were only issued on 
two occasions. 

The most noteworthy feature was an unusually severe hot 
spell beginning on the 7th and lasting until the 15th, which 
caused the snow in the foothills to melt very fast and all rivers, 
creeks, and lakes in this district to rise rapidly. This hot spell 
was followed by temperatures, as a rule, below normal, with 
the result that the snow afterwards melted more gradually, 
and, except in a few small streams, no damaging floods oc- 
curred.— FE. A. Beals, District Forecaster. 

RIVERS AND FLOODS. 

The April flood in the lower Mississippi Valley passed into 
the Gulf of Mexico without exciting apprehensions beyond 
those that would naturally be caused by any flood, and with 
but little or no damage or inconvenience. In the Memphis 
district alone were any fears expressed. The river at Mem- 
phis reached a stage of 39.0 feet on April 10, but 1.1 feet be- 
low the great high-water mark of the previous year, and it 
was thought that possibly the weak places in the levees at 
Luxora and Golden Lake, Ark., might give way, and also that 
the enormous strain would prove too powerful for the levees 
in the St. Francis district. Fortunately, none of these fears 
were realized; the river remained stationary at 39.0 feet from 
the 10th to the 12th, inclusive, and then began to fall, passing 
below the danger line of 33.0 feet during the morning of the 
22d. Below Memphis the stages reached were from 3.0 feet 
to 6.0 feet lower than those of 1903, and nothing of unusual 
interest was chronicled. The usual warnings were issued 
about ten days in advance of the flood waves, and no reports 
of loss or damage have been received. 

The heavy rains of the 23d-26th, inclusive, over the lower 
Missouri end upper Mississippi watersheds, caused the rivers 
to rise to the danger lines at almost all points, and in some 
places somewhat higher. In the lower Kansas River there 
were fears of a repetition of the disasters of 1903, but they 
were soon allayed by the early cessation of the rains. The 
Weather Bureau warnings of the floods enabled all interested 
to remove or protect their property whenever effective measures 
were possible. However, many thousand acres of bottom lands 
along the Mississippi River which had been planted to wheat 
were overflowed and the wheat was almost totally destroyed. 
The bottoms opposite Louisiana, Mo., which were submerged 
during the great floods of 1903, due to a crevasse in the Sny 
levee, were again overflowed, and it is estimated that about 
30,000 acres of wheat were overflowed. Much of the over- 
flowed land has been planted in corn since the subsidence of 
the waters. 

The following report on the flood at Hannibal, Mo., and 
vicinity was made by Mr. B. L. Waldron, Official in Charge, 
United States Weather Bureau office, Hannibal, Mo.: 


The river was 0.9 foot above the danger line on the first of the month, 
but fell steadily until the 22d, except that a slight rise occurred from the 
Sth to the 11th. The heavy rains in Missouri and southern and central 
Iowa from the 24th to the morning of the 26th caused an unusually rapid 
rise in the river in the vicinity of Hannibal; the danger line was passed 
on the 25th, and the crest was reached on the 28th, with a stage of 16.4 
feet. 

Flood warnings were issued at 10:45 a. m. of the 26th, and it was then 


estimated that a stage of about 17 feet would be reached on the 28th; 


on the 27th those interested were advised that the crest would arrive on 
the 28th with a stage a little above 16 feet. 

The Salt River overflowed its banks by the morning of the 25th, and 
extensive wheat fields and other lowlands were overflowed. Bear Creek 
cross levee, Indian Grave district, broke on the 23d, and a considerable 
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area was overflowed; the Lima levee, south of Meyer, broke on the 24th, 
and north of Meyer on the 26th, the water overflowing hundreds, and 
perhaps thousands of acres of land, much of which was in wheat and 
oats. Long Island, near Quincy, was overflowed, and stock was taken 
off by boats on the 26th. There were also large areas overflowed in the 
Fabius Valley. Most of the residents of Bay Island moved to the main- 
land on the 27th, nearly all of the islands being then under water. On 
the night of the 27th the boathouse at Hannibal was almost surrounded 
by water, and some cellars were flooded. 

It was estimated that 15,000 to 20,000 acres of land between Hannibal 
and Quiney was overflowed, and also 30,000 acres opposite Louisiana, Mo. 

The damage from this flood consists largely of washing out new levee 
work, causing to the contractors the delay and expense of moving to 
highland and return. 

Wheat on the overflowed lands was not much injured; it was already 
in poor condition, and the water left it before doing much damage. 


In East St. Louis and vicinity the high water occasioned 
considerable inconvenience and some alarm for a few days, 
but no material damage was done. 

A moderate flood in the Pittsburg district on the lst and 2d 
was well covered by preliminary warnings, and no damage re- 
sulted, except the flooding of cellars and the covering of some 
railroad tracks. 

In the lower Ohio and its tributaries, the flood, which was 
quite marked, was made the subject of the following report 
by Mr. P. H. Smith, Official in Charge, United States Weather 
Bureau office, Cairo, I]: 


The first important rise in the lower Ohio River during the present 
spring occurred at Evansville from March 5 to 14, inclusive. The stage 
of water reached on that rise was 36.2 feet. The river commenced 
falling on March 14 and continued falling until the 23d, when a second 
rise started in, which crested at 30.3feet at 9a.m., March The river 
remained stationary at that stage until some time during the evening of 
April 1, when it again began to rise slowly and continued rising until the 
morning of April 3. The highest stage reached was 39.8 feet. The river 
commenced to fall on April 4, and passed below the danger line at 9 p.m. 
of April 10. 

The official in charge at Evansville was advised by wire on the morn- 
ing of March 26, when the river at that point was 31.3 feet, that the 
danger-line stage of 35 feet would be reached within thirty-six hours. 
The exact time was 4 p. m., March 27. On this date the official at Evans- 
ville was further advised that the maximum stage at that place would be 
between 39 and 40 feet. These warnings were disseminated as widely as 
possible. The official in charge at Evansville in reporting upon the 
flood states: 

** All river interests were given timely notice in regard to the maximum 
stage expected. While the high water caused more or less inconvenience 
by submerging some parts of the roads in the bottom lands, and will also 
somewhat delay spring plowing, no direct damage can be attributed to it 
in this vicinity.” 

The rise during the first half of March at Paducah and Cairo caused 
only a moderate tide. The river commenced falling at Paducah on the 
17th and at Cairo on the 18th. Another rise set in at Paducah on the 
24th, which crested on April 4 at 44.7 feet. The fall set in on the morn- 
ing of April 5, and the river passed below the danger line of 40 feet 
during the night of April 10-11. 

At Cairo the river commenced rising again on March 24, reached 49.1 
feet on the morning of April 5, commenced falling by the afternoon of 
April 5, and passed below the danger line of 45 feet on April 13. The 
maximum stage forecast for Cairo was 48.5 to 49.0 feet. The remarkably 
high stage at Cairo, considering the moderate floods out of the upper 
Ohio and the southern tributaries of the lower Ohio, was due in part to 
torrential rains over southern Illinois during March 24-25. 
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No material damage resulted from the flood in the vicinity of Cairo. 
Railroad traffic at Birdspoint, Mo., across the river from Cairo, was in- 
terfered with for a short period. Lowlands were flooded and wheat 
damaged somewhat. The damage to wheat will not, however, exceed 
10 per cent unless later floods follow. At Birdspoint about 40 per cent 
of the lowland behind the Cotton Belt tracks and the levees were sub- 
merged. This is the smallest amount of land ever submerged at so high 
a stage of water in this vicinity. 

The flood in the lower Tennessee Valley was not of much importance. 
Warnings were sent out well in advance of the flood and no damage was 
done that could have been prevented by warnings. At Florence the river 
reached a maximum stage of 17.2 feet on March 27-28. At Johnsonville 
the maximum stage reached was 28.1 feet on March 29. Warnings issued 
to points on the lower Tennessee were bulletined and distributed by mail. 
Lumber and cross-ties were the principal properties protected. The ob- 
server at Florence estimates that property in that vicinity valued at 
about $40,000 was protected, but states that there was practically no 
danger, 

The most damaging flood occurred in the lower Wabash. A rise dur- 
ing the early part of March brought the stage at Mount Carmel up to 19.7 
feet on the 14th. This rise caused little or no damage. The river fell 
to 15.5 feet by the morning of March 21, when a second rise began which 
crested at 27.1 feet on April 2. The river commenced falling by the 
morning of April 3 and passed below the danger line (15 feet) on April 17. 

Warnings were telegraphed to Mount Carmel and several other points 
affected, and distributed from those points to other river towns. The 
maximum stage forecast for Mount Carmel was 28 feet. The maximum 
stage reached was 27.1 feet. The river at Mount Carmel would probably 
have reached 28 feet, or higher, had not some of the levees in that sec- 
tion given way. 

Reports from the flooded Wabash district show that the warnings were 
of great value. The observer at Mount Carmel reports that, on account 
of the warnings, farmers had time to remove their families and stock. 

Mr. Henry Johnson, of Owensville, Ind., reports as follows: 

‘* Relief parties were sent out to the flooded districts, and telephone 
messages giving warnings of danger were sent to all neighborhoods. 
Many relief parties were sent out in boats to remove people and stock 
to places of safety. The warnings enabled us to save most all property 
exposed to danger. 

The rivers of the Pacific States were moderately high dur- 
ing the month, but the situation developed nothing of par- 
ticular interest. 

The last ice of the season in the Mississippi River was re- 
ported at Prairie du Chien, Wis., on the 2d. On the 26th the 
first boat of the season arrived at St. Paul, coming from Wa- 
basha, Minn. In the Missouri River the ice moved out at 
Williston on the 4th and 5th, and at Bismarck, N. Dak., on the 
6th. The last ice of the season passed Sioux City, Iowa, on the 
12th, and Omaha, Nebr., on the 13th. At Pierre, S. Dak., local 
navigation for the season was opened on the afternoon of the 
10th. The Penobscot River opened on the 8th. No ice was 
reported from any other river of the Atlantic system. 

The highest and lowest water, mean stage, and monthly 
range at 201 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenfield, District Forecaster. 


OLIMATE AND CROP SERVICE. 


By Mr. James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather and 
crop conditions during April are furnished by the direc- 
tors of the respective sections of the Climate and Crop Service 
of the Weather Bureau; they are based upon voluntary reports 
from meteorological observers and crop correspondents, of 
whom there are about 3000 and 14,000, respectively: 

Alabama.—Dry, cool month, favorable for work, but unfavorable for 
germination and growth; local damage by frost and hailstorms. Cotton 
made generally poor stands; considerable not up, much replanting in 


progress. Upland corn made slow growth; planting of lowland corn re- 
tarded by dry, hard soil. Wheat and oats heading low during last dec- 


ade, when all minor crops were backward; strawberries yielded well; 


fruit prospects continued good, except in some northern and western 
counties.—F. P. Chaffee. 

Arizona.—Generally dry weather, with high, drying winds, and at times 
abnormally low temperatures, accompanied, except in the warmest sec- 
tions, by light to killing frost, prevailed during April. In the lower 
Colorado Valley, where irrigation water was abundant, crops made fine 
growth. Inthe other parts of the Territory, however, crop conditions 
were generally very poor, and considerable injury to fruit, as well as 
other crops, resulted from frost. Range feed and stock water were scarce 
and stock suffered greatly.—M. E. Blystone. 

Arkansas._Cool temperatures with early excessive rains delayed farm 
operations and were unfavorable for germination. Cotton planting pro- 
gressed slowly; the early planted came up to only a fair stand and re- 
planting was necessary in some sections. Corn planting was well ad- 
vanced by the close of the month; the stand was irregular and there was 
some replanting. Small grains and gardens made slow growth. Peaches 
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and apples deteriorated slightly, but good yields were indicated. Ber- 
ries were late but abundant.—Kdiward B. Richards. 

California.—Nearly normal weather prevailed during the month, except- 
ing the abnormally high temperature on the 10th and 11th. No material 
injury to crops resulted from the heat, and the frequent showers were 
very beneficial. Deciduous fruits escaped damage by frost this season, 
but some varieties were injured by the continued cool, wet weather in 
February and March. Oranges were in bloom by the 15th in the Sacra- 
mento Valley and southern California. Wheat prospects were improv- 
ing toward the close of the month.— Alexander G. McAdie. 

Colorado.—Seeding advanced favorably, except in dry localities; sugar 
beets were mostly planted, and the planting of corn, potatoes, melons, 
and gardens progressed satisfactorily; alfalfa backward; eastern ranges 
practically dormant. Fruits were slightly injured by frosts. Snowfall 
considerably below normal; less than usual flow indicated for latter part 
of season, although average flow probable for May and June from locali- 
ties in central mountain districts.—F. H. Brandenburg. 

Florida.—Dry weather and cool nights retarded germination and 
growth generally. Early cotton pushed forward slowly and late planted 
germinated unsatisfactorily; much replanting was necessary, which was 
delayed; general prospects only fair. Corn advanced fairly well, though 
growth on upland showed need of rain; some fields turned yellow.  Cit- 
rus trees lost considerable fruit owing to drought and red spider. The 
pineapple crop will be short. Cane, vegetables, and minor crops did 
well.—A. J. Mitchell. 

Georgia.—A cool, dry, and generally disagreeable month. The aver- 
age precipitation was the lowest or record for April. At the close of 
the month drought prevailed in all sections and crops were backward. 
Growth of cotton was slow; poor stands; many fields plowed up and 
replanted; seed scarce; no decided increase in acreage. Indicated yield 
of peaches largest in many years, but fruit in about fifteen northern coun- 
ties was killed on the 4th and 5th by frost.—J. B. Marbury. 

Idaho.—The month was somewhat warmer than the average, with pre- 
cipitation generally deficient. Snow in the mountains melted rapidly, 
resulting in unusually high water in streams. Vegetation made satis- 
factory growth. A large acreage was prepared for sugar beets and a 
considerable amount of beet seed was planted. Stock was turned on 
the range and made good gains. A good clip of wool and a good per- 
centage of lambs reported—Kdward L. Wells. 

Itlinois.—The weather was unseasonably cold and vegetation made 
slow growth. The sowing of oats, begun during the first decade, was 
practically finished at the end of the month. Plowing for corn was well 
advanced by the 25th, under favorable conditions. The fruit prospect 
was generally promising, except for peaches.— William G. Burns. 

Indiana.— Bottom and flat lands were too wet to work, and, with the 
exception of two or three brief periods, the month was unseasonably 
cold. Prospect for wheat was poor; during last of month large acreage 
plowed up. Rye and old clover was fairly promising. Peaches dead in 
many localities and generally only a light crop was indicated; other fruit 
prospects fair to excellent. Plowing for corn, planting potatoes, making 
gardens, and preparing ground for tomatoes, peas, and sweet corn were 
under way.— W. T. Blythe. 

lowa.—This was the coldest April of which we have records cover- 
ing all districts of the State. The precipitation was above normal, but 
there was sufficient clear weather to give opportunity for seeding wheat, 
oats, and barley in fairly good season. Considerable progress was made 
in preparing ground for corn planting, and rather more than the usual 
area was in readiness by the close of the month. Vegetation and fruit 
bloom were unusually late.—John R. Sage. 

Kansas.—Cold month; dry first half, abundant rains latter half. Wheat 
improved materially; soft wheat began headingin south last week. Corn 
planting continued; early corn came up in southern counties the latter 
part; some cultivated the last week. Cool weather retarded growth of 
oats and prairie grass, but alfalfa grew rapidly. Early apples and peaches 
bloomed; the apples and seedling peaches gave very good promise— T. B. 
Jennings. 

Kentucky.—Cool, wet weather retarded farm work and delayed germi- 
nation of seed and growth of plants. Wheat, oats, and grass made very 
little progress. Corn planting was not half completed and what was 
planted came up very slowly. Tobacco plants were very small, but 
healthy. Gardens and truck crops were very backward. Severe frosts 
on the 17th and 2ist damaged fruit very seriously. Pastures were late 
starting and stock not in very good condition.—S. P. Gresham. 

Louisiana._Weather favorable for outdoor work. Cotton planting pro- 
gressed rapidly, but low temperature in central and north portions re- 
tarded germination and growth; some replanting necessary; cultivation 
kept pace with growth of plant. Sugar cane and rice did well, but needed 
warm, showery weather. Corn looked sickly over the north portion, but 
was healthy over the south portion and being laid by. Truck gardens 
did well. Oats were heading. Irish potatoes of excellent quality were 
giving good yield.—J. M. Cline. 

Maryland and Delaware.— Poorly distributed rainfall made much ground 
too wet to work during the first decade and again during the last week. 
Work progressed rapidly from the 10th to the 25th. Wheat made great 
improvement, but was below normal. Grass afforded little pasture. Oat 
seeding was general the first half of the month and good stands resulted. 
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Some corn was planted the last decade. All fruits, except peaches, 
bloomed profusely and promised large yields. Peas did well.—Oliver L. 
Fassiq. 

Michigan.—April was cold and the rainfall poorly distributed. All 
vegetation very backward. Plowing was not generally begun until about 
the 20th; early oats, early potatoes, and barley were seeded in the south- 
ern and central counties during the last decade. Fruit buds at the close 
of the month were very small. Winter wheat, rye, meadows, and pastures 
were in poor condition, wheat being particularly bad. Early seeding 
germinated very slowly on account of the dry, cold condition of the 
soil.—C. F. Schneider. 

Minnesota.—Temperatures were low till the end of the month. Heavy 
snow was general on the 7th and I4th. No seeding in the Red River 
Valley during the month, while that begun early on high light lands in 
eentral and southern sections was much hindered till the last week, when 
wheat and oat seeding was nearly finished, and barley seeding was be- 
gun, with preparations going on for flax, barley, potatoes, and corn; 
grass growing slowly.— 7. S. Outram. 

Mississippi.—Planting was about completed, but germination and 
growth were much retarded by unseasonably cool weather. Generally 
good stands of early corn were secured and cultivation was in progress 
south, but late plantings came up slowly. Considerable early cotton was 
up to fair stands and being chopped south, but very little appeared above 
ground inthe north. Oats did well. Cane came up to fairly good stands. 
Strawberries and vegetable crops were yielding well and tree fruits were 
generally promising.— W. S. Belden. 

Missouri.—The month was colder than any previous April during the 
past seventeen years. Over a considerable portion of the State the pre- 
cipitation was excessive, causing destructive floods. These conditions 
were generally unfavorable for work and growth. In some southern 
counties fair progress was made with corn planting, but much corn rotted 
inthe ground. Wheat continued to improve but made slow growth, as did 
also oats and grasses. The outlook for fruit, except peaches, was very 
promising.—A. EF. Hackett. 

Montana.— Mild temperature the greater part of the month; precipita- 
tion decidedly below normal. Plowing commenced about the 10th and 
seeding about the 15th, and were well advanced in certain counties by 
the close of the month. Range grass made fair growth by the third 
week and cattle and sheep noticeably improved. Winter wheat and rye 
made good start and early sown spring wheat and oats were coming up 
during the last week.—R. F. Young. 

Nebraska.—Low temperature and generally deficient precipitation re- 
tarded growth. The soil was generally in good condition, and spring 
wheat and oats were sown early and plowing for corn progressed un- 
usually fast. Very little corn was planted. Winter wheat started nicely, 
except in western counties, where it was damaged by dry weather. Grass 
started very slowly. Fruit trees were in blossom and very promising the 
last week, and oats and spring wheat were up nicely at close of month. 
G. A. Loveland. 

Nevada.— Temperature and precipitation averaged below normal. Fore- 
part of month mild and favorable for farming operations, latter part un- 
seasonably cold with heavy frost, which damaged fruit buds in southern 
and western districts. Plowing and seeding progressed rapidly in all dis- 
tricts, but the weather during the latter part of the nionth was much too 
cold for germination and growth.—J. II. Smith. 

New Englund.—Cold weather and heavy precipitation were very unfa- 
vorable to all farm operations. and also to crops, although grass and 
winter grain were generally in fairly good condition. The month closed 
with several days of pleasant weather, during which much plowing and 
some garden planting were done. The season was ten days to two weeks 
late. Excepting peaches, which were greatly damaged by the cold, fruit 
buds were reported in favorable condition. The maple sugar crop was 
good.—dJ. W. Smith. 

New Jersey.—Low temperature and badly distributed rainfall greatly 
retarded work, germination, and growth. Frequent killing frosts oc- 
eurred, the last for the month on the morning of the 23d, when ice 
formed in many places, but did no serious injury. At close of month 
the blossoming of fruit trees in southern and central sections was fully 
two weeks later than usual. In those sections the planting of potatoes 
and seeding of oats was completed before the month closed.—Edward W. 
MeGann. 

New Mexico.—The protracted drought remained practically unbroken, 
excepting in the extreme northeastern section. Stock suffered severely, 
and many cattle died on southern ranges. Early lambing almost a com- 
plete failure in many localities on account of the cold nights and lack of 
green grass for the ewes. Farm work generally remained at a standstill. 
Early fruits, as apricots, peaches, and cherries, suffered greatly from 
frosts, winds, and drought.—R. M. Hardinge. 

New York.—Winter severe and spring unusually late. April cold and 
unseasonable and all farm work very backward. Wheat and rye suffered 
from the cold winter, and grass was considerably damaged. Peaches 
were largely killed and pears were damaged in places, but other fruit 
was considered safe April 30. The season was favorable for making 
maple sugar.—R. G@. Allen. 

North Carolina.—The month was very cool and dry. Farm work pro- 
gressed rapidly, but germination and growth were slow. The frequent 
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SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, APRIL, L)O4, 


In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course the number of such 
records is smaller than the total number of stations. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths, 
Monthly extremes, ireatest monthly. Least monthly. 
3 =2 Station. = Station. é = Station. Station. 5 
= = = (= < 
1 | | 
61.9 0.0 Gila Bend .......... 108; Grand Canyon ..... 10, 1] 0.01 0.30 || Flagstaff............| 0.11 |) 43 stations.......... 0. 00 
§Jonesboro .........., 89 2 ax ton - 
Arkansas ....... 58.6 — 4.8 @ 3.88 7.94 Dardanelle..........' 1.64 
57.2 110 — 4 207 2.18 | 40.29 | Pino Grande........ 9.25 | 8 stations......... 0.00 
Macclenny. 88) 14 | 
95 | 2 JMarianna........... 38 14 1.71 | —@. 64 || .... 0. 36 
¢Middieburg......... 38 9 
59.7 16, Clayton.. 23 1.63 —1.96 | Diamond, Rome..... 3.18 || Savannah........... 0.35 
Blue Lakes ......... 91 13 Lake, P: aris, Soldie 0 1 2.40 || Albion..............| 
87 3 217 3.76 .0.50) Carrollton . .| 7.34 | Martinsville........ 0.95 
42.1 52 | Primghar........... 13, 3.63 40.74 || St. Charles.......... 8.97 | Elkader............ 1.52 
50.9 |— 4.9 | Englewood .........| 92 | 13,21 || Larned ............. 15 8] 3.61 | 40.91 || Fort Scott ..........) 10.8 0. 60 
85 23 | Middlesbore........ 16 21 2.83 | —0.97 || Catlettsburg ........ 4.30  Highbridge......... 1.90 
62.9 |\— 1.9 Ischriever 4 Robeline............ 30 17 3.05 | —1.47 Oxford ............. 6.45 Port Eads... 
Maryland and Delaware.} 49.1 2.7 Cambridge, Md ..... | 87 25 || Deer Park, Md...... 10 4] 2.46 —0.95 Denton, Md......... 4.10 MeDonogh, Ma 1.29 
38.1 5.3 Berrien Springs ....) 83 23 || Thomaston ......... - 8 4.71 Chatham ...........) 0.49 
38.8 82 | 1 1.72 | —0.73 || Moorhead ......... 4.62 Milaca. 
61.2 3S || 90 | 30 4,13 2.75 —1.54 || Hazlehurst ......... 6.35 | Columbia... 
49.0 6.4 htree ... .| 84 23 || Louisiana........... 19 21 5.76 | +1.97 || Nevada..... ....... | 11.03 | Mine ralspring 2. 25 
44.9 1.0 Lodgegrass, Poplar 88] 28 Chimooks ....... —3 1] 0.66 | —0.52 || Red Lodge..........| 2.48 || Plains............../ T. 
= - §Lynch, West Point. . 84 29, 30 ae | on 
45,8 3.7 84 305 North Loup......... 6 16] 2.00 —0. 51 | Pawnee City........ 7.87 || Kennedy ........... 0.15 
| MF Sureka, Potts....... 10 1 | 
45.4 0.6  Martin’s Ranch..... 97 11 10 19M 0.66 | —0.16 |; Austin.............. 1.98 Wadsworth... ..... 0.00 
We yser.. 10 24 
New England*.......... 41.5 — 1.8 Hartford,Conn..... 78 25 || Van Buren, Me.....| © 4] 5.68 42.68 Kingston, R.1...... 9.70 | Fort Fairfield, Me...) 1.35 
46.7 —2.7 Bridgeton .......... 85 16 4] 3.42 0.01 | Newark.. 4.71 2.00 
New Mexico ............ 53.3 |+ 1.5) San Marcial.........| 97 | 7 || Fort Union......... M4 7] O15 0.38 | Eagle Rock Ranch 1.13 | 7 stations...........) 0.00 
40.5 40 || Primrose .......... 73 25 | Number Four. ..... 5 4 3.35 §0.55 Elba, Southampton 7.17 | Ticonderoga........ 1.47 
North Carolina ......... 48 2.9 | se SS 11 21 1.47 | —2.35 || Bry son 3.43 || Raleigh 0. 29 
14.4 5.4 Sidney.... .| 81 2B Milipert 7 149 3.53 | 40.66 || Wooster ............ 6.59 || Toledo, No.2........ 1.29 
Oklahoma and Indian 58.7 24 Mangum,E ‘Mdorado, 100 Cleo, Olle 23 169 2582 0.47 5.06 Kenton, Okla.......) 0.58 
Territories. Okla. | 
rer Bs) 3.3 Alpha, Fairview .... 94 | 11 || Lakeview........... 10 23 2.85 | —0.48 || Glenora............. 8.75 | Butter Creek ....... | 0.30 
Pennsylvania ........... %3 || Hamover............| 86 | SB .. 9 14] 3.45 —0.12 Parkers 6.42 | Shawmont......... 1,34 
|| 
South Carolina .......... 59.2 |— 3.2 Spartanburg........ 21 5] 1.34) —2.30 | Liberty...........-. 2.45 Charleston... ... 
South Dakota ...........§ 42.9 3.6 Cherry Creek ..... .| 88 28 || Hoteh City, Howell.| 16] 2.02 | —0.75 || Aberdeen........... | 6.80 | Cherry Creek .......| 0.10 
Tennessee .............- 53.4 84 | 23 || Springdale.......... | 214 3.26 | 0.98 || Covington .........| 6.36 | Charleston.......... 1, 60 
3.1 102 | 7% | 28 2.98 +0. 20 || Galveston ..........| 11.04 | 4stations.......... -| 0.00 
| 94] 12,13 || Loa..... a 249 0.76 | —0.26 || Alpine.............. 3.02 3 stations. 
51.4 2.8 McDowell, Newport | 90 | Hot Springs 11 3] 2.32 0.95 || Hot Springs ........ 4.95 Bedford ¢ ‘ity. ---| 0.62 
News, 
50.8 2.7 Centralia. 92 12 | Cusik (Usk), Twisp. 17 1} 2.19 | —0.42 || Clearwater.......... | 6.60 | Sunnyside.......... | 0.23 
West Virginia ......... 47.7 3.1 Moorefie ld, ‘Nuttall- 82 24 | Powellton, Terra 12 4] 3.15) 0.31 | Powellten .......... 5.71 | Marlinton .......... | 1.12 
burg. Alta, | | 
39.4 — 6.0 Brodhead........... 8 | 23 Hayward........... 6 16] 1.86 | —0. Medford . ROS ..... | 0.62 
41.5 1.4 Myattville.......... 27: | Grand Canyon, Yel- —12 1} 1.42 8.27 || Fontenelle....... ..| 0.05 
lowstone Nat. Park. | 


aa Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. 


frosts thinned the fruit, especially peaches, though apples were not hurt 
much, and injured truck to a minor extent. Preparations were made for 
a large crop of cotton. Planting corn became general and some was up. 
Tobacco plants were small and late. Wheat and oats improved some- 
what, but need warmer weather and more rain.—C. F. von Herrmann. 

North Dakota.--Unusually cool weather prevailed during the forepart 
of the month, accompanied about the 8th by a severe storm in all see- 
tions, except the central and western portions. The melting of this snow, 
together with that which was already on the ground, flooded most low- 
lands, making farm work impossible until near the close of the month.— 
B. H. Bronson. 

Ohio. Temperatures were decidedly below normal. Precipitation was 
somewhat in excess in the northern and middle sections and slightly de- 
ficient in southern portions. Excessive rainfall occurred on the Ist. 
Work was delayed and growth retarded. Wheat was injured by freezing. 
Winter rye improved. Seeding for oats was delayed. The weather was 
too cold for tobacco. Fruit prospects were generally satisfactory, al- 
though the outlook for peaches was poor.—J. Warren Smith. 

Oklahoma and Indian Territories.—Cool weather and deficient precipita- 


tion retarded development of crops and caused a decline in cereals. 
Wheat made poor to fair growth, but was in poor condition, and a large 
area placed to other crops. Oats uneven stand and poor. Corn a fair 
stand and being cultivated. Cotton coming up to a fair stand. Kafir 
corn, millet, castor beans, and broom corn being planted. Alfalfa, range 
grass, fruit, and stock were doing well, but fruit was badly damaged by 
frosts.—C. M. Strong. 

Oregon.—First half of month very favorable for all crops, latter half 
cool and showery. Fall wheat was healthy, well stooled, and growing 
nicely. Spring wheat, oats, and barley were coming up to good stands. 
Pastures and stock did well. Goat shearing completed, clip good. Sheep 
shearing well advanced, with average clip. Gardens were backward, 
Hops were thrifty. Cherries and Italian prunes were badly damaged in 
a few localities by frost; otherwise fruit prospect was excellent.—Edward 
A. Beals. 

Pennsylvania.—The mean temperature was the lowest for any April in 
the history of the service (17 years). The precipitation was very un- 
evenly distributed. Conditions were decidedly unfavorably to plowing, 
seeding, planting, and germination, and the month closed with farm 
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work and vegetation two or three weeks backward. The consensus of 
opinion was that a large acreage of winter grain had been killed and that 
all fruit had been more or less injured, and peaches seriously.—T. F. 
Townsend. 

Porto Rico.—Weather generally favorable for all crops. Sugar making 
continued without interruption and the grade of juice obtained was gen- 
erally satisfactory. Young canes were in excellent condition. Coffee 
trees continued blossoming; early blossoms badly injured by the heavy 
rains of March and the crop will be light. Rice, beans, corn, and cotton 
planted and some beans and corn harvested. Oranges became scarce. 
Pineapples and mangoes appeared in the markets. Pasturage was good.— 
E. C. Thompson. 

South Carolina.—Steady low temperatures and a deficient rainfall were 
favorable for planting operations, which advanced farther than usual, 
but conditions were unfavorable for germination and growth, so that 
stands of corn, cotton, and rice were generally poor. Cotton planting was 
nearly finished, but only a small portion came up during the month. 
The normal development of truck, oats, wheat, and tobacco was retarded. 
Peaches, apples, plums, and other fruits were not affeeted.—J. W. Bauer. 

South Dakota. —By the 30th the seeding of oats and spring wheat was 
finished in the southern and near completion in the middle counties, and 
wheat seeding was well advanced in the northern counties, with early 
sown grain coming up well and the medium late sown germinating favor- 
ably. Spelt and rye seeding was fairly well advanced and potato planting 
and gardening were begun. Grass was very backward, but by the close 
of the month afforded some grazing...S. W. Glenn. 

Tennessee,_-The month was generally favorable for farm work, but the 
low temperature caused poor germination of seeds and slow growth of 
crops; however, wheat and spring oats improved greatly. Corn and 
cotton were mostly planted by the end of the month, but were coming 
up slowly; tobacco plants were small. Frosts during the first three 
weeks damaged garden crops and fruits, but there was a good prospect 
for apples, and in some localities peaches promised a fair crop.—H. C. 
Bate. 

Texas.—-Frequent cool waves occurred during the month, and on the 
morning of the 10th light frost was reported down to the coast region. 
The rainfall over the eastern half of the State was well distributed and 
sufficient to keep the ground in good condition; that over the western 
half was very light and afforded only temporary relief from the drought 
that had prevailed over that section for several months. The planting 
of cotton progressed rapidly and was nearly completed in the eastern 
half by the close of the month; good stands were generally secured, but 
the cool weather interfered with growth and the frost of the 10th did 
considerable damage to plants on lowlands. Corn made good growth 
and had received its first cultivation. Wheat, oats, barley, and rye made 
steady improvement, but were still much below the average condition 
in the western portion. Fall wheat and oats were heading. Rice sowing 
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progressed rapidly and good stands were generally secured. Sugar cane 
made good growth. Hay and forage crops did well. The fruit crop was 
promising.—L. H. Murdoch. 

Utah.—The temperature was slightly above normal, while precipitation 
was deficient. Farm work was backward until the last week when the 
weather was favorable for rapid progress. At the close of the month 
the seeding of spring wheat was well advanced. Beet planting was also 
under rapid headway. Fall wheat was doing well. Lucerne was gener- 
ally in good condition and so was fruit. Ranges were good and cattle 
thriving. Sheep shearing was in progress with satisfactory clip.—R. J. 
Hyatt. 

Virginia.—Crop conditions were not satisfactory. The weather was 
generally unseasonably cool; severe and general frosts in last decade did 
great injury to fruit bloom, especially peach, pear, plum, and cherry, and 
to young vines and berries. Preparation of land for spring crop was de- 
layed, and gardens and pastures were later than usual. Winter wheat 
improved during the month and a considerable acreage of spring oats 
was seeded. Winter oats were in poor condition. —Kdward A. Evans. 

Washington.—The month was considerably above the average in warmth 
and searcely as wet as the average April. Crops made no advancement, 
and no progress was made in farm work until the warm spell from the 
Sth to 18th, when all crops grew rapidly and plowing and seeding were 
rushed. The remainder of the month was showery, so that work was 
delayed and was too cool for rapid growth. At end of month fall wheat 
appeared to be in excellent condition.—G@. N. Salisbury. 

West Virginia.—Cold, cloudy, rainy weather prevailed during the 
month, and killing frosts were frequent. Vegetation made little prog- 
ress, but plowing was pushed rapidly. At the close of the month, wheat 
and rye were improving somewhat, and meadows and pastures were 
making some growth; but little gardening had been done; stock was in 
fair condition, and had mostly been turned out. Although some early 
fruit was injured, the prospects for a good fruit crop were excellent. — 
E. C. Vose. 

Wisconsin.—Cold and cloudy during first and second decades with rain 
and snow at frequent intervals, and a severe cold wave on the 16th; de- 
cidedly warmer weather during the third decade. Much spring grain 
was sown during the last week. Winter wheat and rye were injured by 
alternate freezing and thawing, but improved during latter part of month. 
Standard varieties of apples, plums, cherries, cranberries, and strawber- 
ries wintered well, but blackberries and raspberries, where unprotected, 
were badly killed. —W. M. Wilson. 

Wyoming.—By the close of the month plowing and seeding were well 
mivanced or completed over the earlier sections of the State, but hardly 
begun over the later sections. Grass had made good progress and the 
range was supporting stock over much of the State. Cattle and sheep 
were in excellent condition, and losses during winter were unusually 
light.— W. S. Palmer. 


‘SPECIAL ARTICLES. 


APPLICATION OF SALTS OF RADIUM TO THE STUDY 
OF ATMOSPHERIC ELECTRICITY:.' 


By Tu. Mourkavx, director of the observatory, Pare St. Maur. 
(Translated by Miss R. A. Edwards. } 

In current observations of atmospheric electricity, the value 
of the potential of the air is generally obtained by means of 
dropping water. This method, perfect in warm countries, is 
impracticable in our climate on account of the freezing of the 
water, the receiver, in many cases, being installed under the 
eaves of elevated buildings, in a place devoid of means of 
heating. Attempts have been made to protect the stem of the 
dropper from freezing, chiefly by means of a covering of wool, 
or by adding to the water a certain quantity of aleohol or of 
glycerine; but these means present rather serious difficulties 
in practise. In fact, the registering of variations of the po- 
tential is frequently interrupted in winter, at least during se- 
vere cold. 

The discovery of the salts of radium by Professor and Mrs. 
Curie places in the hands of physicists a new method, applicable 
to all places and in all seasons. Professor Curie having had the 
kindness to place at our disposal some samples of salts of ra- 
dium of different degrees of activity, we have successively ex- 
ecuted a comparison between them and the water dropper now 
in use. The method adopted for these experiments is as fol- 
lows: In a copper disk about four centimeters in diameter and 
two millimeters in thickness, Professor Curie hollowed out toa 
depth of half the disk’s thickness a cavity 15 millimeters in 
diameter; at the bottom of this cavity he placed a thin sheet 
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of asbestos, on which was placed a decigram of radium- 
bearing chloride of barium. A plate of aluminum about 1/10 
millimeters in thickness was then carefully soldered to the 
copper disk, in such a manner as to hermetically seal the eap- 
sule thus formed. On the face of the disk opposite the alumi- 
num plate was soldered a copper tube which fitted exactly 
the ordinary tube of the water reservoir at its free extremity. 
The value of the potential can then be ascertained as one 
wishes, either by means of radium or by means of the water 
dropper at two points as near as possible to each other. 
Experiments were made at the observatory of Pare Saint- 
Maur during the months of March and April, 1903, with this 
apparatus. Three capsules: were studied successively. In 
one, one of the first samples of radium obtained from Pro- 
fessor and Mrs. Curie in 1899 was used. Its radio-activity 
was not determined, but the experiment showed that the ac- 
tivity of this salt was not sufficient. In fact, the needle of the 
electrometer established equilibrium very slowly with the at- 
mospheric potential. Rapid variations, for example, were con- 
siderably weakened; moreover, the portions of the registered 
curve indicated constantly a pdtential clearly less than that 
indicated by the water dropper; and, finally, the return to zero 
was extremely slow. The second capsule contained radium- 
bearing chloride of barium, of activity 5000 times that of ura- 
nium. The curves obtained with this second sample did not 
differ materially from the preceding; they showed that here 
also the radio-activity was insufficient to guarantee that the 
registered values were equal to the real value of the potential 
near the capsule, and, on account of the slowness of the move- 
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ment of the needle of the electrometer, the details of the varia- 
tions were equally reduced or altogether suppressed. Finally, 
the third capsule contained a decigramme of radium-bearing 
chloride of barium 30,000 times that of uranium. This radio- 
active power gave to the observed variations cf the potential 
a sensitiveness as great as did the water dropper. 

This third capsule was placed at the extremity of the tube, 
and the potential was taken alternately, during regular inter- 
vals, with the radium and the water dropper. In both cases 
the state of equilibrium and the return to zero were reached 
with equal rapidity; the same details were obtained with 
radium and with the water dropper, and at the moment when 
either apparatus was substituted for the other the agreement 
of the curves was perfect. The experiment was prolonged 
during several days, and gave constantly the same results; the 
capsule has consequently been put into active use; tests made 
from time to time have shown that the radium bearing salt 
loses none of its energy. But after eight months of exposure 
to the air it has been ascertained that the aluminum plate 
alters with the weather, under the influence of the radiations 
from the radium, and does not sufficiently protect the salt from 
changes of humidity. Professor Curie thought that a good 
varnish would probably suflice to protect the contents of the 
capsule from variations of atmospheric humidity; the experi- 
ment was made by spreading over the capsule several thick- 
nesses of special varnish used at carriage factories for fine 
carriages. This varnish, almost impervious to changes of 
weather, assures a perfect and durable protection. Moreover, 
it has the advantage of offering less resistance than the alumi- 
num plate to the radiations of radium, so that by doing away 
with this plate, in some form of capsule that may be finally 
adopted, a salt of less radio-activity, obtainable at a more rea- 
sonable price, could probably be used. Experiments are con- 
tinuing in this line under the direction of Professor Curie. 

This process possesses then all the requirements for eftici- 
ency, providing the salt is endowed with proper radio-activity 
and that it is perfectly protected from the influence of humidity. 

The advantages in using salts of radium in observations of 
atmospheric electricity are numerous. We will cite the prin- 
cipal ones: The constancy of the height above ground of the 
point where the potential is taken; facility in raising this point 
so as to be above buildings, trees, and, in a word, above all 
kinds of obstacles that by modifying the shape of equipoten- 
tial curves greatly impair their value as useful observations; 
the total suppression of breaks resulting from stoppage in 
dropping, due to impurities in the water or to freezing tem- 
perature; less frequent personal attention; the abolishing of 
the water reservoir and, consequently, considerable diminution 
in the expense of installation and of maintenance; extension 
of the method to the polar regions, where the study of these 
phenomena is particularly interesting. 


In a letter describing his apparatus more fully, M. Moureaux 
says: 

The apparatus with which I made these observations, and which was 
constructed for me by Professor Curie himself, is described briefly in the 
Annuaire of the Meteorological Society of France. The capsule, as it is 
ealled therein, is represented in section in the accompanying figure. 
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CC is a disk 32 millimeters in diameter and 3 millimeters in thickness. 
It is cut away to a depth of one-half its thickness at R, leaving a circular 
cavity 15 millimeters in diameter. On the opposite side of 7 there is 
soldered a tube of copper, which is held in place by friction at any point 
along the tube that carries the water used in the water-dropping col- 
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lector. At the base of the cavity there is placed a thin sheet of the finest 
sort of asbestos, known as amianthus or earth flax, which is represented 
by the heavy black line. This is intended to keep the radium salt in 
place, since on this sheet of amianthus there is placed one decigram of 
the radio-active chloride of barium, having a strength of 30,000, and 
represented on the diagram by the dots at R. Finally, the salt of radium 
was at first covered with a plate of aluminum 0.1 millimeter in thick- 
ness and represented by the sectional line A A, which was soldered to the 
copper. But, after some months of exposure, this plate of aluminum was 
attacked by the emanations from the radium and pierced by numerous 
holes, through which the atmospheric moisture could penetrate. In 
order to remedy this inconvenience, and with the advice of Professor 
Curie, after having completely dried the capsule, I covered the perforated 
plate of aluminum with several layers of an excellent varnish, resisting 
all bad weather. 

This operation was performed in December, and since that epoch the 
apparatus has operated with the greatest regularity. It is, therefore, 
probable that the plate of aluminum ought to be suppressed in the con- 
struction of a new apparatus. You will find the reproduction of two of 
my daily curves in the Comptes Rendus of the Southport meeting of the 
International Meteorological Committee, pp. 64 and 65 of the French 
edition, 


The application of radium to the determination of the 
electric potential at any point in the atmosphere was inde- 
pendently made by several persons; possibly it was first sug- 
gested by Prof. F. Exner of Vienna. It undoubtedly consti- 
tutes a most convenient substitute for the water dropper, the 
flame of burning gas, or the various forms of induction appa- 
ratus, and it will be worth while for those interested in the 
subject to look up its earlier bibliography and to ascertain 
the relative reliability of different methods. 

Under date of April 9, Professor Rutherford suggests an 
improvement on Moureaux’s method of exposing the radium 
and securing it from the influence of the weather, namely, 
“by inclosing the radium preparation hermetically in a very 
small thin walled bulb which allows most of the rays to 
escape. If the outside of the bulb is silvered and connected 
with the electrometer, it would act rapidly and should be quite 
independent of all atmospheric troubles.” 


As to the relative reliability of various collectors, Linke has 
shown that the water dropper gives different results or varies 
in its sensitiveness in proportion to the pressure under which 
the stream of water is flowing; the greater the pressure the 
greater the number of small drops formed per second and 
therefore the greater the sensitiveness. He has also shown 
that in using a radio-active substance as collector the sensi- 
tiveness increases with the increase in the velocity of the wind 
and the consequent convection of the emanations. The fol- 
lowing are a few references to the recent literature of the 
subject: 7 

Benndorf. Uber ein mechanisch registrierendes Elektrom- 
eter fur luftelektrische Messungen. Pp. 487-512. Vienna 
Sitzungsberichte. Vol. 111. Abtheilung 2a. 102. 

Conrad, Victor. Beitrage zur Kenntniss der atmospha- 
rischen Elektricitat. No. 7. Uber die entladende Wirkung 
verschiedener Elektroden. Sitzungsberichte Akad. Wien. 
Vol. 111. Pp. 333-340 (session of February 20, 1902). 

Ebert, H. Uber electrische Messungen im Luftballon. 
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STUDIES ON THE CIRCULATION OF THE ATMOSPHERES 
OF THE SUN AND OF THE EARTH. 


By Prof. Frank H. Biortow. 


V..-RESULTS OF THE NEPHOSCOPE OBSERVATIONS IN THE 
WEST INDIES DURING THE YEARS 1899-1903. 


METHODS OF OBSERVATION AND REDUCTION. 


The observers of the United States Weather Bureau occu- 
pied eleven stations in the West Indies during the years 1899- 
1903, and the opportunity was utilized to make a survey of the 
motions of the atmosphere in that region of the Tropics by 
means of nephoscopes. 

The instruments were of the Marvin pattern, and the method 
of observation, to obtain the azimuth and velocity of motion, 
was identical with that described in the Report of the Chief of 
the Weather Bureau, 1898-99, Vol. II, chapter 2. The reduc- 
tions were, however, carried out more perfectly than in any 
previous research of the kind in the following manner: (1) 
The three readings at each observation were reduced to a mean 
azimuth and velocity, for entry on the computing sheets. (2) 
Each vector V, ¢ was separated into its rectangular compon- 
ents, + S, + /, where S is positive southward on the meridian, 
and F is positive eastward on the parallel of latitude. (3) 
The algebraic sum of each set of components was then taken 
from month to month, and the groups for corresponding 
months during the years 1899-1903 combined. (4) These sums 
were divided by the number of observations to obtain the 
mean velocity component per observation. The observations 
were taken for two years in the afternoon hours, and for the 
other two years in the forenoon hours, so that the diurnal 
variation was practically eliminated by putting the entire data 
for each of the twelve months in a single summation. (5) 
These mean ordinates were plotted month by month for the 
nine cloud levels, and average curves were drawn through 
them. In spite of the fact that the number of observations is 
large, when taken as a whole, yet, when subdivided among so 
many strata, there is more scattering of the ordinate points in 
certain levels than is desirable. The average curves approxi- 
mate the normal components which would be derived from a 
very much more extensive series of observations. The full 
report will contain the observed ordinates and those obtained 
by graphical adjustment. (6) The resultant polar coordinates 
V, ¢ were then computed from the rectangular coordinates. 
Up to this point the numerical data had been carried forward 
in the number of millimeters passed over in twenty-five sec- 
onds on the scale of the nephoscope. (7) These numbers were 
now reduced to velocities in meters per second, by multiply- 
ing them by the factor 4 H, where H is the adopted height of 
the cloud stratum. The values of 1 were adopted from the 
Washington cloud heights, after considering the heights ob- 
tained at Manila during the same cloud year, 1896-97. These 
velocities and azimuths were transferred to charts, drawn to 
the scale, 1 millimeter = 1 meter per second. In preparing 
these charts for publication in the Monraty Wearner Review, 
the original scale has been reduced to 0.6 millimeter = 1 meter 
per second, as shown by the “velocity scale in meters per 
second” at the bottom of each chart of the sets Chart XII and 
XI, the scale of Chart XIV being unchanged. 


CHARTS OF THE RESULTING VELOCITIES AND DIRECTIONS OF MOTION 
FOR THE WEST INDIES. 


The vectors (V, ¢) have been plotted for each station, so that 
the mutual relations of the resulting motions can be properly 
compared and studied. There are several remarks to be made 
about the observations themselves. At Willemstad the ob- 
servers have frequently misnamed the cumulus clouds as cumulo- 
stratus. This becomes apparent on plotting the vectors. The 
angles are correct, but the length of the arrows is too great. 
I have accordingly interpreted the values of V, and V under 
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strato-cumulus as belonging to the cumulus level, and have 
used the reduction factor 0.5 instead of 0.9 in drawing the 
charts. 

At Bridgetown the vector systems of the alto-stratus and 
the cirro-cumulus levels have apparently been interchanged. 
As they now stand at Bridgetown they are inconsistent with 
the flow of air as determined at Basseterre, Roseau, Port of 
Spain, and Willemstad; but if they are transposed, then there 
is harmony. The observation sheets indicate that the ob- 
servers have an unusually large number of cirro-cumulus en- 
tries and comparatively few alto-stratus, so that apparently 
they were accustomed to name many alto-stratus clouds as 
cirro-cumulus clouds. It is not easy to secure identical esti- 
mates of cloud forms at so many independent stations as we 
have used, and these few instances of apparent discrepancies 
are gratifying evidence of the general excellence of the results 
in other respects. 

On comparing the charts here presented with those pub- 
lished by Prof. H. H. Hildebrandsson for the international 
committee, it appears that he has computed only the angle of 
the azimuth of motion without the velocity, and that the same 
schematic velocity is entered throughout the year. Apparently 
the actual velocities have not been computed for that report 
at any station. The importance of having the velocity as well 
as the direction of motion is evident, and this is emphasized 
by examining the great variations between the summer and 
the winter velocities and between those at the different cloud 
levels of each station of the West Indies. Comparing the 
Hildebrandsson and the Bigelow results for Havana (Plate 
VII, International Report), with fig. 22, Chart XII A, the azi- 
muth directions are not in agreement in the autumn; com- 
paring those for the Antilles (Plate III, International Report), 
with figs. 28, 29, 30, Charts XII B, and XIIC, Basseterre, 
Roseau, and Bridgetown, the legend “Nuages superieurs ”’ 
should apparently be changed to “ Nuages intermediaries” or 
“ Nuages inferieurs.”’ 

The vectors of the West Indian stations have been plotted 
in three forms: The first, Charts XII A, XII B, NIT C, figs. 22 
to 32, wherein the vectors of the same month throughout the 
nine levels terminate on the same vertical line; the second, 
Charts XIII A, XIII B, XTITC, figs, 33 to 43, wherein the vec- 
tors for June terminate on the same vertical line and the 
others in succession, so as to forma continuous broken line; the 
third, Charts XIV A, XIV B, XIV C, figs. 44 to 61, showing ap- 
proximate normal vectors for winter and summer. The first 
enables us to study the movements simultaneously occurring 
in a given month from the surface wind to the cirrus level, and 
from this many important conclusions can be drawn. The 
second makes more distinct the general course of the move- 
ment in the several strata throughout the year, and especially 
the nature of the currents that depend upon the forces 
producing the westward drift of the lower levels and the 
eastward drift of the upper levels, together with the tran- 
sition levels between them. The third system of charts 
is a composite of the mean winter and the mean summer 
systems, respectively, some of the minor irregularities being 
rectified in the adopted vectors. January and February con- 
stitute the middle of the winter group, while July and Au- 
gust are at the middle of the summer group. In adopting 
these vectors regard was had to the most probable balanced 
system which is indicated by the entire set of vectors. If the 
reader has doubts as to the accuracy of these final results, the 
original material of the third set of charts is to be found in 
the first and second sets, or in tables from which all the charts 
have been plotted, which will appear in the full report. Nu- 
merous studies in the dynamic meteorology of the Tropics 
are now practicable for the first time, but as it will require 
much careful labor to execute them, only some general re- 
marks are required in this place. 
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THE ARCH SPANNING THE TROPICS, WHICH DIVIDES THE EASTWARD DRIFT 
FROM THE WESTWARD DRIFT OF THE GENERAL CIRCULATION. 

The general theory of the circulation of the atmosphere 
shows that in the temperate zones of the Northern and the 
Southern hemispheres there is a strong prevailing eastward com- 
ponent producing an eastward drift, while in the Tropics there 
is a prevailing westward component causing a westward drift. 
The tropical westward drift is, however, limited in altitude, and 
at a certain elevation the drift reverses from a westward to an 
eastward direction. ‘The position of the curve which separates 
the eastward from the westward drift varies with the season of 
the year. When the sun is far to the south and the northern 
winter prevails, the arched curve must be skewed to the south, 
and when the sun is far to the north and the northern sum- 
mer prevails the arch is skewed toward the north. This is 
on the assumption that the foot of the arch rests on nearly the 
same latitude in winter and summer at any given region of 
the earth. The high pressure belt, which fixes the position 
of the arch on the surface of the earth, for the eastern portion 
of the United States lies somewhere between +30° and +35° 
north latitude, and crosses the Atlantic coast at about Florida 
and South Carolina. It is desirable to determine from our ob- 
servations its exact location, but as this is of subordinate im- 
portance for our immediate purpose it can be passed over in 
this connection. Further accounts of the mathematical sig- 
nificance of the tropical discontinuous surface between the 
prevailing eastward and westward drifts may be found by 
consulting the full report, and my paper in the Mownrutry 
Wearner Review, January, 1904, Vol. NNXIT, p. 15. 

One special purpose of the West Indian nephoscope survey 
for 1899-1903 was to determine this surface of separation in 
the higher levels, and its variation with the season of the vear. 
The velocities and direction of motion on either side of it, and 
the numerous meteorological inferences that can be drawn 
from these conditions, made the work of primary importance 
in the development of the dynamics of the atmosphere. The 
series of Charts, XIT A to XIV C, figs. 22 to 61, are now avail- 
able for this purpose. The twelve months, as observed, may 
be taken in two groups, of which the winter group is dis- 
tributed about January and February as the central months, 
and the summer group about July and August. If there had 
been simultaneous observations in the Southern Hemisphere 
at latitudes corresponding to those that were occupied by the 
West Indian stations in the Northern Hemisphere, we should 
then have the data applying simultaneously to the entire tropic 
zone. The same result can be closely approximated by treating 
the winter group as representing the north tropical zone, and 
the summer group as representing the south tropical zone, 
during the northern winter. Hence, by using the results from 
November to April in the northern latitudes, and assuming 
that during this period the conditions observed for the north- 
ern latitudes during May to October then prevailed in the 
southern latitudes, the synchronous action of the circulation 
can be found for the northern winter throughout the Tropics. 
By reversing this process the corresponding results for the 
northern summer are obtained. 

An inspection of the vectors of motion in the winter months 
shows that for Havana, Cienfuegos, and Santiago, Cuba, with 
mean latitude 22°, the reversal is about midway between the 
cumulo-stratus and alto-cumulus levels, or at approximately 
3500 meters above the sea level. At Kingston, Santo Domingo, 
San Juan, Basseterre, Roseau, and Bridgetown, having the 
mean latitude of 17°, the reversal is apparently in or above 
the alto-stratus level, or about 6400 meters elevation. At 
Willemstad and Port of Spain, with mean latitude of 12°, the 
reversal is in the cirro-cumulus level, at about 8000 meters 
elevation. This is shown on the northern winter branch of 
fig. 62, “ Mean altitudes at which the westward drift reverses 
to the eastward drift in the Tropics.” 
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Fic. 62.—Mean altitudes at which the westward drift reverses to the 
eastward drift in the Tropies. 

An examination of the vectors for the summer group of 
months indicates that generally there is a tendency to rever- 
sal in the cirrus and cirro-stratus levels, at about 10,000 meters 
elevation. This, however, is not definitive, and I have indi- 
cated the probable top of the arch in a broken line rather than 
to positively assign the limit. The summer westward circula- 
tion is very feeble throughout the column from the sea level at 
least to the 10,000-meter level, and it may be that it extends 
even toa higher level over the effective thermal equator, which 
lags about forty-five days behind the position of the sun in 
latitude. In the very complex circulation actually existing in 
the Tropics it is not possible to make very exact statements 
regarding such a loosely defined boundary as that which 
really separates the eastward and westward currents of the 
atmosphere underneath the sun. The calms of the thermal 
equator move northward and southward with the sun, and ap- 
parently the westward drift extends upward unbroken to about 
six miles, though at that level there are evidences that the 
eastward drift is making itself felt. The east and west cur- 
rents play against each other at these high levels in a some- 
what irregular manner. 

THE LEVELS OF MAXIMUM HORIZONTAL VELOCITY. 


An examination of Charts XIII A, XIIT B, XIII C, figs. 33 to 
43, brings out clearly the levels of the maximum horizontal cur- 
rents. The circulation generally increases in westward veloc- 
ity from the surface to the strato-cumulus level, then falls off 
to a minimum in the alto-stratus level, where the direction is 
irregular, and then increases to a maximum eastward velocity 
in the cirrus level. The stations of Cienfuegos and Santiago, 
Cuba, together with Kingston and Santo Domingo, give rela- 
tively small resultant velocities in the lower levels, from 
wind to cumulus, as compared with Havana, San Juan, and the 
southeastern group, Basseterre, Roseau, Bridgetown, Port of 
Spain, and Willemstad. The former group of stations develop 
greater irregularity in their azimuth directions than do the 
latter group, and consequently their resultants are much 
diminished in magnitude. This probably indicates some ac- 
tion of the continental mass of North America in disturbing 
the westward drift, which prevails steadily in the Windward 
Islands, and in changing its general direction from the south- 
east, which is the natural flow from the trades, to the northeast 
in that region. The strato-cumulus level in the more eastern 
stations has a powerful westward current, which falls off de- 
cidedly in the vicinity of Cuba. On the other hand the north- 
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eastward or eastward velocity in the three upper levels—cirro- 
cumulus, cirro-stratus, and cirrus—is at a maximum over the 
Cuban stations, and tends to diminish toward the southeast; 
that is, from the Antilles to Port of Spain. The trade from the 
southeast holds quite uniformly in the lower levels of the east- 
ern group of stations, and the northeastward upper trade pre- 
vails in the upper levels of the western group. Between the 
lower and the upper levels there is a region of transition whose 
nature is quite clearly indicated. At Port of Spain the south- 
east trade prevails throughout the year with maximum in the 
cumulo-stratus level, diminishing and partially reversing in 
the cirro-stratus and cirrus levels. At Willemstad, Bridge- 
town, and Roseau there is an exclusively northern component 
in the alto-cumulus and alto-stratus levels. At Basseterre and 
San Juan this component becomes northwestward or shows 
signs of reversing. At Kingston and Santiago the azimuths 
are irregular and the velocities small, and at Cienfugos and 
Havana the eastward drift practically dominates. Beyond 
these statements it is not very safe to go at present. The cir- 
culation is complex and depends largely upon the relation of 
the Atlantic high area, belonging to the general high pres- 
sure belt of the Northern Hemisphere, to the adjacent conti- 
nents. The normal system seems to be like that of Willemstad, 
Bridgetown as corrected, and Roseau, where the movements 
from the southeast in the lower levels change to movements 
from the south in the middle levels and from the southwest in 
the higher levels. The southwest antitrades are conspicuous 
over Cuba, but they become west and even northwest anti- 
trades over San Juan and the Windward Islands. One is sur- 
prised to find that the southeast trades prevail so steadily in the 
northern zone, winter and summer, even up to latitude+17°, 
including Port of Spain, Willemstad, Bridgetown, Roseau, Bas- 
seterre, and San Juan. It is evidently of primary importance 
that meteorologists should extend this nephoscope survey to 
the Azores, Ascension Island, St. Helena, the South American 
Jontinent, Central America, and Mexico. The entire circula- 
tion of the atmosphere can thus be carefully determined by 
means of the method here illustrated. 
THE WINTER AND THE SUMMER CIRCULATIONS. 

At a glance the great contrast between the motions of the 
air in winter and summer is apparent. Over Havana the 
northeastward velocities are above 30 meters per second in 
winter, and in the summer they become about tive meters per 
second and are directed westward. The summer vectors on 
Chart XIII A, XIII B, and XIII C form an irregular broken 
line which in some cases become a very good loop. This loop- 
ing or tangle in the line is quite characteristic of the summer 
vectors in the middle levels at Havana, Cienfuegos, Santiago, 
Kingston, San Juan, Basseterre, and of the vectors in the 
high levels at Roseau, Bridgetown, Port of Spain, and Willem- 
stad. These loops and tangles sometimes make it difficult to 
determine from the original observations what is the true 
mean curve to be drawn, because the ordinates are quite scat- 
tering and irregular in the middle cloud levels. In the lower 
and higher levels there was little difficulty experienced from 
this cause in drawing the mean lines. As a general principle 
none of the broad statements which meteorologists have been 
accustomed to make regarding the trade-wind system seems 
to hold over a very large region. The changes from one lo- 
cality to another are numerous and important, showing that 
the circulation of the Tropics is really very much localized. 
There exists no system of cyclones and anticyclones to dis- 
turb the general circulation, but this circulation is itself much 
more complicated than it is in the temperate zone. The 
dynamics of the two systems are very different, and depend 
upon a complex distribution of temperatures and pressures. 
Every effort should be made to determine what these are be- 
fore resorting to analytic discussions, which will be of little 
permanent value until all the principal facts are known. 
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THE CAUSE OF THE WEST INDIAN HURRICANES. 

The hurricanes which devastate the southeastern districts of 
the United States in the months from July to October originate 
in the West Indian region, and,as much conjectural writing 
has been published in order to account for them, it is import- 
ant to throw what light is possible upon the subject. In the 
complex circulation shown to exist over the Carribean Sea, it 
is easy to suppose that gyratory local circulations can be set 
up which will develop into cyclonic action. The summer cir- 
culation is irregular, as befits a belt of calms such as prevail 
in the doldrums, or it has a feeble westward direction. In 
the winter this motion has become powerfully eastward in the 
upper levels, in consequence of the overspreading of the cold 
sheet of air from the temperate zone, which is controlled by 
the eastward drift of higher latitudes. In the autumn, espe- 
cially in September, a marked change takes place, by which 
the stagnant or westward moving air is sharply propelled east- 
ward. This is seen by examining the months of August, Sep- 
tember, and October, in the alto-stratus and the higher levels 
on Charts XIIT A, B, XIII C, figs. 33, 34, 35, 38, 39, 40, 
and 41, for Havana, Cienfuegos, Santiago, San Juan, Basseterre, 
Roseau, and Bridgetown. This indicates the locality where 
hurricanes are especially generated, and agrees with otherwise 
well known facts. They seldom occur as far south as Port of 
Spain and Willemstad, but at these stations there is no indi- 
cation of a sharp reversal in the cloud region. The levels from 
alto-stratus to cirrus, from four to sir miles high, are those chiefly 
concerned in causing the hurricane formation, The lower levels 
do not have the same reversal currents, but their vectors are 
very steadily directed from the southeast to the northwest 
throughout this season of the year. A hurricane is built up 
on exactly the same mechanical principle as a tornado, namely, 
by the conflict of two currents flowing together from differ- 
ent directions and having different temperatures, only the 
hurricane is much deeper than the tornado, the hurricane 
forming a tube from four to six miles long, while the tornado 
tube seldom exceeds one mile in length. In the tornadoes of 
the United States the cool wind from the northwest tlows 
against and over the warm current from the south or south- 
east as they meet in the central valleys. Between them, at the 
height of about one mile, a vortex tube is formed, which, by 
its gyratory action, extends downward through the lower 
strata, which latter must be in a more or less quiescent state 
or else drifting slowly forward from top to bottom. In the 
case of the hurricane in the high levels we have the cool east- 
ward drift of autumn strengthening and spreading into the 
tropic zone, witha northeastward or eastward current, as shown 
at Havana, Cienfuegos, Santiago, San Juan, Basseterre, Roseau, 
and Bridgetown, Charts XIII A, XIII B, and XIILC. This 
meets the southeast trade with currents moving northwest- 
ward, asshown at Willemstad and Port of Spain, Charts NIILC, 
figs. 42 and 43, and between them a gyration is set up which 
penetrates downward four to six miles, and so produces a vor- 
tex tube of large dimensions and great power at the surface, 
such as hurricanes exhibit. This conclusion is an exact agree- 
ment with the results obtained in the Report of the Chief of 
the Weather Bureau, 1898-99, vol. 2, as given on chart 35 for 
the tropical hurricane and described on page 457. It was 
there shown that the vectors of motion in the cirrus level re- 
quire the existence of a vortex tube at least five miles long. 
The usual drift of hurricanes from the place of generation is 
at first westward or northwestward, and this is because they 
are carried along with the prevailing currents in the lower and 
middle levels. It seems then that hurricanes build up in the 
higher levels by the counterflow of currents there prevailing, 
that they penetrate through four to six miles of lower strata 
to the surface, and are borne along westward by entanglement 
in the lower currents through which they penetrate. When 
these change their direction to the northward and northeast- 
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ward the hurricane track recurves with them. On the other 
hand the hurricane itself disappears in higher latitudes and 
is transformed into a shallow cyclone, because there the coun- 
tercurrent flow in the higher levels ceases. These conclusions 
can be further illustrated by reference to Charts XIV A, XIV B, 
and XIV C, mentioned above. 

APPROXIMATE NORMAL CIRCULATION IN THE WEST INDIES DURING THE 

WINTER AND SUMMER, RESPECTIVELY. 

On Charts XIV A, XIV B, XIVC, figs. 44 to 61, which show 
the average normal circulation in the West Indian district of 
the Tropics, special attention is directed to the vectors in the 
four upper levels—alto-stratus, cirro-cumulus, cirro-stratus, 
and cirrus—for the summer months, figs. 44 to 52. These charts 
were drawn by inspecting all the available data from the eleven 
stations and carefully determining the most probable mean vec- 
tors that would make a natural, well-balanced system, wherein 
irregularities due to imperfect observations would be rectified. 
A comparison with the vectors of Charts XII A, XII B, and 
XILC, shows that the changes which have been introduced are 
all of a minor nature, and it is supposed that a larger number 
of observations with the nephoscopes would produce a system 
of vectors very closely approximating those here adopted. In 
the lower levels, from the surface wind up to and ineluding 
the alto-cumulus level, the currents are similar, except that in 
the strato-cumulus level the velocity is at a maximum. From 
this level it diminishes both upward and downward. 

It should be remembered that in discussing the nephoscope 
observations of 1896-97 for the strictly cyclonic and anti- 
cyclonic components in the circulation of the middle latitudes, 
we reached the same result regarding the prevailing level of 
maximum velocity, namely, that the maximum velocity is in the 
strato-cumulus level. Compare chart 68, page 625, Report of 
the Chief of the Weather Bureau, 1898—99, Vol. IL. 

In the upper levels of the Tropics, on the other hand, a 
new circulation is prevailing, which is peculiarly interesting 
in connection with the causes that generate hurricanes.  In- 
stead of one single westward drift, as in the five lower levels, 
there exist twocountercurrents in the four upper levels. The 
western group of stations—Havana, Cienfuegos, Santiago, and 
Kingston —have their vectors pointing southward; the eastern 
group of stations—that is, Santo Domingo, San Juan, Basse- 
terre, Roseau, Bridgetown, Port of Spain, and Willemstad— 
have vectors pointing generally northward. Between them 
there is a distinet region of counterflow, and, consequently, an 
area of low pressure. If we assume that in the upper strata, 
where the mechanical friction is a very small quantity, and 
where the internal mixing from local minor cyclones is negli- 
gible, the vectors are directed nearly parallel to the isobars, 
then we can easily construct their configuration, though we 
can not assign numerical values to them without further in- 
vestigations. On the eastern side there is a high area, which 
is a portion of the western end of the prevailing Atlantic high 
pressure. On the western side there is another high pressure 
area, whose origin is not so easy to understand. Over the 
North American Continent in summer the heated surface con- 
ditions produce a general low pressure area in the lower 
strata, and simultaneously a high pressure area in the upper 
strata. It is very likely that the western high pressure in the 
upper strata over the West Indies is really the southern ex- 
tension of the continental high pressure area prevailing in 
summer over the United States. Some further computations 
on our nephoscope observations in the United States will be 
required to determine the exact facts. 

Between these two high pressure areas in the West Indies 
there exists a low pressure area, with countercurrents on 
either side, so that all the conditions are present that are 
needed to produce a cyclone in the upper strata. If the prevail- 
ing pressures and currents become intensified at any time, the 
high-level cyclone is strengthened, and it then penetrates with 


MONTHLY WEATHER REVIEW. 


169 


its large vortex tube to the surface as a regular hurricane. 
The entire circulating structure is borne along northwestward 


in the prevailing drift of the /ower levels till it recurves in the’ 


southeastern part of the United States. It is evident that the 
locality of the formation of the center of cyclonic motion may 
shift eastward and westward over the West Indian region, de- 
pending upon the state of the atmosphere at the time, the posi- 
tion of the two great high pressure areas, and the conflicting 
currents in action. The normal type here produced is in 
reality made up of numerous fluctuations on either side of the 
mean. In forecasting for hurricane conditions it becomes 
necessary to watch carefully the motions of the four upper 
cloud levels, in order to learn the practical signs foreshadow- 
ing such a hurricane condition. 

On Charts XIV B, XIV C, figs. 53 to 61, “ Normal vectors 
for winter,” the interest is of a different character from 
that explained in connection with the summer type. Here it 
is the reversal from the westward drift of the lower strata to 
the eastward drift of the upper strata. From the surface up 
to and including the strato-cumulus level the configuration is 
generally the same throughout the West Indian region, Then 
the reversal vectors first set in at the western stations, Havana, 
Cienfuegos, Santiago, in the alto-cumulus and alto-stratus 
levels; the other stations become involved later in the higher 
cirro-cumulus, cirro-stratus, and cirrus levels, where the regular 
antitrades prevail. The azimuths of the higher vectors show 
that the northward component nearly vanishes in the cirrus 
level over the eastern stations. It will be necessary for mete- 
orologists to outline the eastern portions of the Atlantic high 
area in the levels up to 6 miles before executing conclusive 
discussions of the important dynamic problems suggested by 
these vectors. 


THE MEASUREMENT AND UTILIZATION OF FOG. 

By Percy Leonxarp, dated Point Loma Homestead, San Diego, Cal., April 12, 1904, 

Seeing that the prevalence of fog here in the early summer 
is a very great help to vegetation, but that only a very small 
part of this gets into the rain gage, it seems a pity that our 
climate does not get the credit of this moisture in the preci- 
pitation records. Why should not an instrument be made, to 
imitate, to some extent at least, the action of the leaves and 
twigs of trees, and arrest the passing fog particles and make 
them render an account of themselves in the measuring tube ? 

I would suggest a wire framework of the same area as the 
rain gage, and say one foot high and made to fit on the rain 
gage. This wire-work cylinder to be crossed and recrossed 
with some durable filaments (e. g. horsehair) dividing up the 
cubic content into cubes of one-half an inch or less. 

From a day of drifting fog I am convinced a great deal of 
water would be intercepted and deposited in the measuring 
tube. 

Perhaps it might not answer to make the fog depositor a 
permanent extension of the rain gage, as it might interfere 
with its function as a measurer of legitimate rainfall. In this 
case perhaps it might form a separate instrument and its data 
be entered in a column by themselves. 

A simple cylinder of very fine meshed wire gage of the same 
diameter as the rain gage to fit on the top might be better than 
the horsehair-crossed space, because I imagine that this would 
not interfere at all with its functions as a rain gage pure and 
simple. 

If such fog depositors were used throughout the country 
the comparison of the returns would be interesting, and this 
much abused “arid section” so called, would make a very re- 
spectable showing of fog deposit that would level up to an 
appreciable degree its total precipitation to that of districts 
with a larger rainfall. 


It must occur to everyone who reads the above article that 
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the proposed wire screen to catch the fog is not an exact 
equivalent to the leaves and twigs of a given plant, and the 
relation between the catch of the screen and the catch of the 
natural plant must be an entirely uncertain matter, unless we 
can first, by special investigation, determine the ratio of the 
catches in the two cases. Moreover, this ratio must necessa- 
rily be an extremely variable quantity, depending on the ve- 
locity of the wind at the two locations and on the variations 
in the leaf surface as it increases and diminishes with the 
phenological season. Moreover, the surface will vary from year 
to year as the plant increases in size. It would, therefore, be 
difficult, if not impossible, to argue from the catch of a screen 
up to the catch of an orchard of trees. The rain gage tells 
us that there has been a half inch of rainfall during a dry 
month in the shape of drops that descended with sufficient 
rapidity and in sufficient quantity to sink into and really wet 
the soil, so that the roots of the plants could absorb the water. 
On the other hand this “ fog depositor ” simply tells us how much 
it collected, and gives no positive information as to how much 
the leaves and stems collected or how much of the water fell 
to the ground in such a shape and such a place that the roots 
could utilize it. 

In the Monraty Wearner Review for October, 1898, and 
March, 1899, will be found several notes on the utilization of 
fog, but nothing that aspires to be called the measurement of 
the quantity of fog, such as is suggested in the above com- 
munication from Mr. Leonard. From these articles it will be 
abundantly evident that the fog may be gathered and made 
useful to the plant, not so much by a system of horizontal 
wires or wire network, as by a system of inclined wires, rods, 
or stocks, each of which serves to lead the fog as fast as col- 
lected directly down to that part of the ground where the 
roots of the plants most need it; in fact, down to the bottom 
of holes in the ground where the water will be absorbed and 
stored up for the use of the plant, safely protected from evapo- 
ration by the heat of the sun and the strong dry winds. Ifa 
field be covered with a system of such devices, each serving to 
furnish water for a special tree, then one such device, consid- 
ered as a type of all, instead of watering a tree could be at- 
tached to a measuring apparatus, and we should thus know 
to what extent we were utilizing the fog, apart from the action 
of the tree itself. In fact, if one wishes, the drip from a given 
tree may also be measured, in order to know the relative value 
of the tree and the apparatus as collectors of fog. 

It is much more important to stimulate the invention of 
apparatus to catch the fog and help the tree than it is to es- 
tablish fog depositors and utilize their records in making up 
a respectable showing of total precipitation for the arid region. 
Over the whole world we find both arid regions, and plants 
that can be cultivated therein. Everyone knows that fog and 
dew are helpful in such regions. The main question is how 
to make the best use of them. It is, perhaps, a popular error 
to imagine that the dewdrops on the leaves are utilized directly 
by the latter. But we believe it has long since been definitely 
settled that aqueous vapor evaporates from the leaves and is 
not absorbed by them. The raindrops, dewdrops, and fog 
must be carried to the finest roots themselves and be absorbed 
by them before the water can become a part of the sap and 
the life of the plant. A foggy atmosphere represents a satu- 
rated or nearly saturated condition, such that the atmosphere, 
flowing by the leaf, does not stimulate evaporation from the 
leaf, but tends powerfully to the concentration of the moisture 
within. A too rapid evaporation from the leaf wastes the sap. 

The cellular growth of the plant isa relatively slow process, 
and can not be greatly stimulated without injury to the result- 
ing fruit or other products. But it may be greatly retarded 
by the scarcity of sap and the increased viscidity of this 
liquid, produced by an evaporation from the leaf more rapid 
than the sap can be supplied by the roots. This is shown by 
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the limp and flaccid condition of the tender, green parts of 
plants under midday sun and dry wind, as compared with the 
coolness and dew or fog of the moist air during the night- 
time. We apprehend that the benetits accruing to delicate 
plants from the presence of the daily fogs on the California 
coast result not so much from the drip of the fog caught by 
the leaves as from the protection offered by the fog against 
the burning sun's rays. In other countries we have seen simi- 
lar protection offered by a thin layer of clouds, and in still 
others the injurious effect of the direct heat of the sun is 
greatly tempered by the cooling action of a very strong sea 
breeze. 


THE FORMATION OF SNOW IN CLOUDLESS AIR NEAR 
THE GROUND. 
By J. N. Weep, dated Newburgh, N. Y., May 16, 1904, 


January 5, 1904, was an extremely cold day. The tempera- 
ture ranged from 5° to 19° F. below zero. 

Within a radius of 15 miles about the city some tempera- 
tures as low as —-40° were registered. It was notably colder 
outside of the city than within. 

For several hours in the middle of the day there was a gen- 
tle and continuous fall of snow flakes, forming about 40 feet 
above the surface in the middle portion of the street, and 
slowly falling (with a 10° deviation from the vertical, about,) 
and gradually increasing in size as they fell. The sky was 
clear and the air calm. 

I went upon the roof to see if the snow was falling there or 
could be discovered in the air above. It was found to be con- 
fined to the street below the tops of the buildings. The win- 
dows were decorated with frostwork, showing the presence 
of vapor in the buildings at least. The street extends north 
and south parallel with the Hudson River, and is, say, about 
25 feet higher and 300 feet distant. 

Earlier in the morning there had been a fog haziness upon 
the water, limiting vision near the surface to half a mile, but 
this soon cleared away. 

Can not an explanation of the snowfall be found in the very 
low temperature, in the excessive artificial heating of the build- 
ings (which formed an unbroken row on both sides of the 
street), in the heating effect of the sun’s rays on the sides of 
the buildings and on the flagged side walks (free of snow while 
the street proper was covered with ice), and last but not least 
by the escape of the moist, heated, dusty air of the buildings 
every time an ingress or egress took place? These conditions 
all tended to induce a rising current on the sides of the street 
and a falling one in the middle thereof. The rising current, on 
reaching the cornice of the buildings, was deflected outward 
and into the falling cold current and its vapor condensed. 

One thing is absolutely certain: Snowflakes were formed 
under a cloudless sky, in the middle of the day, within 50 feet 
of the ground, in the narrow compass of a street but 50 feet 
wide. 

Snow also fell on the following day under the same conditions, 
except a moderated temperature; less abundantly, however. 


THE ENERGY IN A UNIT OF LIGHT. 


By dated May, 1904. 


Das mechanische Aquivalent der Lichteinheit; von Knut Ang- 
strom; Physikalische Zeitschrift ~, 257, 1902. 

Energie dans le Spectre Visible de talon Hefner; par Knut 
Angstrom; presented to the Royal Society of Sciences of Up- 
sala, May 6, 1903. 

The first of these papers is referred to by its author as 
a “preliminary note,” and since it deals with experiments 
which form an integral part of the research described in the 
second paper, its contents will be described in this review of 
the latter paper, and need not be referred to separately. 
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The paper before us is divided into five sections, with the 
following headings: IL. Introduction; Il. General character of 
the radiation of the Hefner lamp; II. Distribution of energy 
in the visible spectrum of the Hefner lamp and the incandes- 
cent lamp; IV. Determination of the radiation of the Hefner 
lamp in absolute measure; V. The radiation in the luminous 
spectrum of the Hefner lamp, expressed as a function of the 
wave length. 

In spite of the numerous researches that have been made, 
during the last few years, into the subject of the distribution 
of energy in the spectra of perfectly black and other radia- 
ting bodies, no such research has been made for the visible 
spectrum of any of our common photometric standards. Such 
a research has two objects: In the first place, a complete in- 
vestigation of the visible energy curve of any given photo- 
metric standard will enable the future experimenter to inves- 
tigate the distribution of energy in other visible spectra by 
spectrophotometric comparison, without having recourse to 
absolute measurements of energy. In the second place, it will 
enable us to determine to what degree the relations that 
have been established for black bodies hold good for the lumi- 
nous spectra of our ordinary lamps. 

The author defines the “ visible spectrum ” as that part of the 
complete spectrum for which A < 0.76», the energy in the 
ultraviolet being so small as to make it unnecessary to assign 
an inferior limit to the wave lengths included in the term 
“visible.” The Hefner lamp used was a normal lamp of the 
Reichsanstalt form, made by Siemens and Halske; wick tube 
0.8 centimeter inside diameter, 0.82 centimeter outside diame- 
ter; height above reservoir 3 centimeters; height of flame 4.0 
centimeters. The radiation from this lamp, falling normally 
on an area of 1 square centimeter at a distance of 1 meter, 
constituted the unit of illumination, or meter-candle, to be 
investigated. 

As a preliminary to the main research, the author compares 
the infra-red spectra of the Hefner and of an incandescent 
lamp, which he afterwards uses in some places as a substitute 
for the Hefner. The incandescent lamp (designed for a cur- 
rent of 0.25 ampere at 16 volts) had a straight filament, sur- 
rounded, except for a narrow rectangular opening on one side, 
by a blackened metal tube. On the side toward the opening 
in the tube the glass bulb was provided with a fluorite window. 
The filament was fine enough to permit of forming a fairly 
pure spectrum without the use of a slit. Infra-red energy 
curves were obtained by using the author’s spectrobolometer.' 
It was found that for 4 < 1.50 » the Hefner showed no emis- 
sion bands and that within this region the incandescent lamp, 
when fed by a current of 0.21 ampere, had an energy curve 
whose ordinates bore an approximately constant ratio of 0.850 
to those of the Hefner curve. A spectrophotometric compari- 
son of the two lamps also showed the entire identity of their 
distributions of energy in the visible region, for this current 
strength, so that, later on, it was possible in the spectrum 
work to substitute for the Hefner the more convenient incan- 
descent lamp. 

The method used in investigating the distribution of energy 
in the visible spectrum may be outlined as follows: By two 
concave minors and a prism, the spectrum of the incandescent 
filament was formed. This could be cut off at any desired 
wave length by a movable screen. The remaining rays were 
recombined by a cylindrical lens, and allowed to fall on a 
bolometer, which thus gave the values, in arbitrary units, of 
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‘In this instrument the photographic plate, placed horizontally, is 
rigidly attached to the bolometer arm so that the synchronism is neces- 
sarily perfect. The spot of light from the galvanometer mirror is re- 
flected so as to perform its motions in a vertical plane at right angles to 
the motion of the photographic plate. See Phys. Rev., 3, 137, 1895. 
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~be measured falls on one of these strips and heats it. 
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where /, is the intensity for the wave length 2. By varying 
the wave length at which the spectrum was cut off by the edge 
of the screen, the variations of 


A 
f I, dh 
0 


could be found; in other words, /) itself. 
screw that moved the screen was calibrated by replacing 
the bolometer with a spectrometer, whose scale had already 
been calibrated in wave lengths, and noting, for various posi- 
tions of the screw, the wave length at which the spectrum in 
the spectrometer was cut off by the edge of the screen. The 
correction for stray light was found by an ingenious process. 
In place of the bolometer, there was introduced a spectrometer 
with a double Vierordt slit and a rectangular eyepiece dia- 
phragm. One-half of the slit received the rays which had 
passed the screen, and the other half those from a Hefner 
lamp, used as a comparison standard. By comparing the two 
lights for different positions of the screen and for different 
wave lengths, the ratio of the stray light to the total could 
be found and a correction applied to the bolometer readings. 
This correction nowhere amounted to more than 1.4 per cent. 
Tables are given showing the values of 
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for various values of 2, in terms of the bolometer readings, as 
well as tables of the same values reduced to absolute measure 
by means of the following experiments, which form the subject 
of the preliminary note referred to above. 

This part of the work falls under two heads: (a) The total 


radiation, Q, of the Hefner lamp was determined by the Ang- 
strom’s compensation pyrheliometer,’ and it was found that at 
a distance of 1 meter 

(= 2.15 x 10-5 [gr. cal. sec.—! cm.—*]. 

(b) To determine (Ly%,+ (), the ratio of the luminous to 
the total energy, the mirror spectroscope and screen already 
described were used, the screen being set so as to cut off all 
rays for which 2>0.76". The bolometer was replaced by a 
photometer head, the other side of which was illuminated by 
a Hefner lamp so adjusted as to give equal illumination with 
the incandescent lamp. Thus, one side of the photometer re- 
ceived the total radiation from the Hefner, while the other 
side received a radiation which was optically the same, but 
contained none of the infra-red. By now substituting the 
bolometer for the photometer head, these two radiations were 
measured and their ratio found. The mean of 4 determina- 
tions gave 

Lore 

and on account of the difticulties of the work, the author fears 
that this result may possibly be as much as 4 per cent in error. 
The values of @ and of Ly ./(V being now known, the value of 
L for A= 0.76 may be computed and we have 
= 20.6 x 10~-*[ gr. cal. sec.~! em.~? ]. 

The use of this value makes possible the reduction of the 
values of 1, to absolute units, as stated above. 

The last section of the paper is devoted to a comparison of 
the results with some of the black-body formule. Since Wien’s 
equation, 


= 0.0096, 


I, = e— 


2In this instrument, two similar thermojunctions are attached to the 
backs of two similar, thin, blackened manganine strips. The radiation to 
The other strip is 
then heated to the same temperature—as shown by the thermojunctions— 
by passing through it a known current. By knowing the values of the 
current and the resistance, we find the energy needed to bring the second 
strip to the same temperature as the first; i. e., the radiant energy falling 
on the first strip. 
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is, for small values of 47, virtually identical with Planck’s 
more complete equation, 

T,= 0, 4-5 
the author has taken Wien’s equation and, by the method of 
least squares, determined the constants in such a way as to 
give the best representation of his results for the Hefner lamp. 
The differences between observed and computed values do not 
appear to exceed the experimental errors. In these computa- 
tions the temperature 7' is assumed to be constant, and the 
equation 

1, = 0.0160 4-5 

is found to represent the distribution of energy in the visible 
spectrum of the Hefner lamp. 

Using Paschen and Wanner’s value, c,= 14440, for a black 
body, and the value 7.85 obtained here, the “black temperature ” 
of the Hefner flame is computed to be 1830° absolute. This 
value agrees sufficiently well with the temperature of a candle 
flame which, from Lummer and Pringsheim’s experiments, is 
found, by using the generally accepted equation 

constant = &, 
to lie between 1960° and 1750°, on the assumption that for 
candle flame, / lies between the values it has for a black body 
and for bright platinum, respectively. 

At the end of the paper are two plates showing the instru- 
mental arrangements and giving a graphical representation 
of the results. 

This piece of research is not only valuable in its result, as 
giving us some definite idea of the energy curve of a common 
photometric standard, which will enable us to investigate 
other luminous spectra by photometric methods. It is also 
a good example of a rather complicated piece of work inge- 
niously carried through, and it is both interesting and in- 
structive. It is interesting to know that, in form at least, 
Wien’s black-body equation is applicable to the Hefner lamp 
for 4<0.76”. Angstrom’s computation gives 1830° as the 
temperature a black body must have to give a spectral energy 
distribution identical in the visible region with that of the 
Hefner lamp, and the radiating carbon particles in the flame 
are probably, for 4< 0.76, pretty nearly black. It would be 
interesting to have some direct measurement of the tempera- 
ture of the flame as a whole, and to see how much higher it is 
than the “black temperature.’” We may fairly assume that it 
is higher, because the solid carbon particles, radiating faster 
than the gaseous portions of the flame, would naturally be 
cooler; and in the main, at any rate, it is these particles for 
which we are getting a temperature when we work by radia- 
tion methods. 

It is advisedly that we say « temperature and not fhe tem- 
perature. Any calculation of the temperature of a body which 
is based on radiation involves some assumptions, unless the 
same temperature has also, at some time or other, been meas- 
ured by some better established scale; at least, if our caleu- 
lated temperature is expected to have any meaning in terms 
of the more familiar scale. . 


METEOR OF SEPTEMBER 15, 1902. 
By L. Moseney, dated Sandusky, Ohio, May 4, 1904. 

September 15, 1902, a remarkable meteor passed northward 
over Ohio, Ontario, and Michigan. As it passed before day- 
break few persons were up early enough to see it. According 
to a boy who was up early to carry papers, the meteor of 
September 15 fell into Sandusky Bay about a quarter of a 
mile from him and he “heard the splash.” A man, 5 miles 
east of the city, said it was “about 75 feet above the ground ”’ 
when it passed near him. An observer in Cleveland thought 
it fell into Lake Erie about 5 miles north of the city. Near 
Meadville, Pa., some workmen “saw it fall in the woods,” and 
a Pittsburg paper undertook to give its weight. By extensive 
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correspondence and the insertion of letters of inquiry in many 
papers I have learned that it was seen throughout northern 
Ohio, from Defiance to Ashtabula; in southern Ohio, in Pike, 
Perry, Morgan, and Washington counties; in western Penn- 
sylvania, at Erie, Edinboro, and Meadville; in New York, at 
Westfield; in Indiana, at South Bend; in Ontario, at many 
places between Lake Erie and Lake Huron, also at Drayton 
and Arthur, east of Lake Huron; in Michigan, at Detroit, 
Port Huron, Ann Arbor, Lansing, and a number of other 
places in that part of the State; also in Osceola County about 
240 miles west of Arthur, Ontario. So far my efforts to 
learn of observers in West Virginia or in Michigan north of 
Saginaw Bay have been unavailing. This, however, does not 
indicate that the meteor fell into Saginaw Bay, as observers 
south of that bay thought, or into the southern part of Lake 
Huron, as observers south of that lake thought. The weather 
map issued that morning shows cloudy sky at stations in the 
northern half of Michigan, alsoin a part of West Virginia, but 
over most of this portion of North America the sky was clear. 


APPEARANCE AND SOUNDS. 

The meteor passed over eastern Ohio and southwestern On- 
tario at about 5:42 a. m., eastern standard time. According 
to most observers it continued visible between ten and thirty 
seconds. It was egg-shaped or pear-shaped, with the large 
end in front. To many it appeared to have about half the 
diameter of the full moon, but was much brighter, giving 
probably several times as much light as the full moon. The 
color was like that of an are light, white or with a slightly 
bluish or possibly purplish tinge. 

At Waverly, in southern Ohio, a rumbling sound was heard, 
but correspondents in southeastern Ohio do not report any 
sound. At many places in northern Ohio sounds were heard, 
but not very loud. At Defiance, from which the meteor, when 
nearest, was 160 miles distant, four observers interviewed by 
Dr. C. FE. Slocum heard “a hissing noise.” An observer near 
Sandusky heard ‘‘a slight hissing noise about as loud as a 
hee.” M. F. Roberts, directly under the meteor at Mentor, 
heard “a rushing sound,” which also attracted his wife’s atten- 
tion. 

In Michigan, FE. J. Smith and W. Kearns, at Detroit, heard 
“a loud sizzling noise.” Near Port Huron an observer re- 
ported by C. K. Dodge heard “‘a great crackling and hissing, 
supposing at first it was his stove.” 

In Ontario, Andrew Smale, of Union, compared the noise to 
“that of an electric car running.” The noise was heard by a 
number of persons in and near London, Ontario. J. B. Me- 
Murphy says of the sounds, “ first like the swish of a falling 
tree, then changing to a noise similar to the striking of a par- 
lor match on some hard surface with not quite sufficient force 
to ignite it, but enough to make it snap. It was something 
like this—bir-rup-bir-rup-bir-rup, then changing to a sound 
like distant cannon. There were three such sounds as those. 
All those sounds were as if they had been produced from an 
echo and reproduced several times, each time growing fainter.” 

The greater intensity of the sound in Canada than in Ohio 
I suppose was due to the fact that the meteor was then mov- 
ing through air not so rare as where it first became visible. 
The sound seems to have been no more noticeable directly 
under the meteor than many miles either side of its path. 

DURATION AND EXTENT OF THE TRAIN. 


The train left by the meteor was observed by many who 
were not up early enough to see the meteor itself. Geo. D. 
Berry, near Marietta, Ohio, estimated that it remained visible 
between five and eight minutes, but all observers farther north 
who kept watch of it give a longer time, quite a number giving 
fifteen minutes or twenty minutes or until daylight. C. K. 
Dodge, of Port Huron, who is doubtless correct, reports it 
visible there for more than half an hour. The Pontiac reporter 
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of the Detroit Tribune says “for at least half an hour.” J. B. 
MecMurphy, of London, Ontario, assures me that there the 
train was still visible sometime after sunrise and about an 
hour and a half after the meteor passed. 

As seen from Ypsilanti, Mich., the train extended so far from 
south to north that Mrs. F. K. Owen, looking out of an east 
window, was unable to see either end of it. As seen at Port 
Huron it extended quite to the horizon at a point a little west 
of north. 

At first the train formed an even curve or, as seen from some 
places, nearly a straight line, but in a few minutes it began to 
be sinuous and gradually became quite zig-zag, as described 
by a number of observers. 

J. B. MeMurphy writes from London, Ontario: “The sparks 
were very numerous and about the color of ordinary fire sparks. 
Later they appeared gray like ashes.” Others speak of the train 
as“ white,” “a light streak,” lead-colored streak,” phosphor- 
escent glow,” “color of full moon on a clear night;” Mrs. 
Owen, at Ypsilanti, “a band of shining light, silvery white, 
brighter toward the north, faded toward the south;” D. C. 
Johnson, at Marblehead, Ohio: “Sparks appeared to turn to 
white ashes that stayed until the wind blew them away.” 

PATH. 


At Somerset, Perry County, Ohio, several observers inter- 
viewed by Chas. W. Cookson, saw the meteor pass to the east, 
about halfway between zenith and horizon. At Alliance, 
Stark County, Ohio, Prof. B. F. Yanney reports, but not from 
personal observation, that the meteor was first seen near the 
zenith. Observers at Cleveland and farther west saw it pass 
them on the east, though in eastern Cleveland it appeared not 
many degrees from the zenith. After many attempts to find 
an observer not far east of Cleveland, I heard through Mary 
E. Mathews, of Lake Erie College, of an observation made by 
Marcus F. Roberts and wife. He wrote that the meteor 
“passed directly over Mentor village at a point between Heart 
and Center streets.” After sending him my first article on the 
meteor, published in Popular Astronomy, I wrote inquiring 
whether the meteor seemed to pass e.ractly over him or whether 
it seemed to pass over a point near him. He replied: “The 
meteor did not seem to be exactly overhead, but a little to the 
west.” 

In Ontario, George M. Tupholme, of Ridgetown, replied to 
a similiar question: “The meteor passed a very slight point 
to the west of me, nearly overhead.” According toJ. B. George, 
quoted by J. B. MeMurphy, “it passed almost directly over- 
head,” he being that morning at Croton. At Sarnia, Mrs. D. 
McLaren says: “I think that the meteor was a little east of 
Sarnia, judging by the trail, but my first impression was that 
it had passed exactly overhead; it looked so as it sped on its 
way northward. A neighbor of ours also saw it. He thinks, 
too, that it was a little east of Sarnia.”” C. K. Dodge, a cus- 
toms officer at Port Huron, Mich., writes: “ My office is situ- 
ated west of the city of Port Huron, perhaps a mile and a 
quarter from a north and south line passing through the cen- 
ter of the city. This streak seemed to be to the east of my 
office and to pass directly over the city of Port Huron, or 
rather nearer to me than that. The deflection to the east from 
a perpendicular line where I stood would not be more than 
15°. It seemed nearly overhead.” If the zenith distance at 
Mr. Dodge’s office was not more than 15° the meteor could not 
have passed much more than 4 miles east of Sarnia. 

According to the maps at my disposal, the are of a great 
circle passing 4 miles east of Sarnia and 6 miles west of 
Mentor passes 5 miles east of Alliance, 34 miles west of Ridge- 
town and about 1 mile west of Croton. 


ELEVATION. 


Lewis Schwartz had just gone through his gate at Sandusky, 
when turning about he saw the meteor pass between the cross- 
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arms of a telegraph pole. Standing in the same place some 
days afterwards he directed a ruler toward the opening be- 
tween these cross arms while I held a card beside the ruler, 
with its lower edge horizontal, and traced upon it a line along 
the edge of the ruler. This gave an angle of 49}°. In like 
manner Harriet Clemons obtained the altitude of 444° from 
D. C. Johnson at Lakeside, 7 miles north of Sandusky and 
about the same distance as Sandusky from the path of the 
meteor. Willard House, 5 miles south of Sandusky, also about 
the same distance from the path of the meteor, estimated the 
altitude at 45°, but this was merely an estimate. The first of 
these determinations is likely to involve the least error, because 
Mr. Schwartz although young and without knowledge of as- 
tronomy, had the means of recalling his position probably within 
a foot or two, and also the place where the meteor crossed 
the telegraph pole. If we adopt 47° as the highest apparent 
altitude reached by the meteor as seen from Sandusky we will 
probably not have it too high nor much too low. This corre- 
sponds to an elevation of 73 miles when the meteor was east 
of Cleveland. That this result is not far from correct is shown 
by an analysis of reports obtained from Defiance through the 
efforts of Dr. C. E. Slocum. Three witnesses interviewed by 
him agreed “that it was about one-third, possibly more, of the 
distance between the horizon and zenith.” <A fourth witness 
at the time of observation was driving east and had gone about 
7 miles from Defiance. He estimated that the meteor was 
about one-fourth the distance to the zenith. Inasmuch as 
persons are likely to overestimate distances near the horizon, 
and inasmuch as the fourth witness was an intelligent man 
and had ample opportunity to observe the meteor and its train, 
his estimate is likely to be more nearly correct than that of 
the first three. Later, Dr. Slocum found that J. F. Heil- 
shorn, a voluntary weather observer, living 44 miles east of 
Detiance, had measured the altitude and found it 23°. From 
correspondence with J. F. Heilshorn, after he had removed 
from Ohio, I learned that he did not see the meteor itself but 
saw the train, and later got the angle by means of a branch of 
a tree. His brother, Harry Heilshorn, saw the meteor pass. 
He is still on the place, and at my request he sent me a draw- 
ing of the angle. This measured 23°, From further corre- 
spondence I infer that he does not consider this reliable to 
nearer than one or two degrees. The plane of this angle 
passes through Sandusky or very near it. An elevation of 73 
miles corresponds to an altitude a trifle less than 24° at Mr. 
Heilshorn’s place. 

In Ontario, J. B. McMurphy, 7 miles west of London, measured 
the least zenith distance with a quadrant and found it35°. This 
was several days after the meteor had passed, but is probably 
correct within two or three degrees. A zenith distance of 35° 
at a distance of 40 miles from the track of the meteor corre- 
sponds to an elevation of about 384 miles. A line from Lon- 
don to Detroit intersects the meteor’s track nearly at right 
angles. 

At Detroit, E. J. Smith and W. Kearns were together when 
they saw the meteor, also when I interviewed them a year 
later. When asked if the meteor was half way up from hori- 
zon to zenith, they had no hesitation in saying “more than 
half way.” Now, an elevation of 58} miles corresponds to an 
angle of about 46° at Detroit; so it is not probable that the 
elevation between Detroit and London was less than 58} miles. 

To Lewis Schwartz, at Sandusky, the meteor seemed to strike 
the water of Sandusky Bay close to the corner of a certain 
dock. From this I found that the place of disappearance was 
14° west of the meridian. A line drawn in this direction inter- 
sects the track of the meteor in Algona County, Mich., 200 
miles north of the Ohio boundary. 

Reports from Defiance regarding the point of disappearance, 
though not definite, lead me to think that there, also, the me- 
teor remained visible until it had gone about 200 miles north 
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of the Ohio boundary. It must have passed a little west of 
Alpena and between Mackinaw and Sault Ste. Marie if it con- 
tinued so far without change of course. It probably passed 
nearly over Steubenville, Ohio, and between Wheeling, W. Va., 
and Washington, Pa.; but as yet I have not learned of its 
having been seen at any of these places or at any place near 
them. 

If those persons who are fortunate enough to witness the 
passage of such a great meteor would note carefully the point 
of disappearance in reference to chimneys, houses, trees, poles, 
ete., and their own position at the time of observation, it would 
facilitate the determination of the path. If the meteor leaves 
a bright train of sparks behind it, then the observer, by walk- 
ing a few steps, should at once get the highest part of the 
train in line with the top of a chimney or some other perma- 
nent object that can be identified at any future time, and then 
note accurately his own position, so that ultimately the exact 
azimuth and altitude can be determined. If the meteor is seen 
to burst, its altitude and azimuth at that moment should be 
determined as accurately as possible. 


If we have a large number of well observed altitudes, azi- 
muths, and the times of first and last appearance, or the time 
and position of the maximum apparent altitude of the meteor, 
then the astronomer can determine quite accurately the abso- 
lute altitude, the speed in miles per second, and the orbit of 
the meteor relative to the earth and the sun. A number of 
meteors have been thus investigated. Many of the largest 
have been shown to pass through our atmosphere and continue 
on in their courses through planetary space. 

Such a large number of minute meteors, ordinarily known 
as shooting stars, are burned up in the atmosphere daily as to 
constitute a slight, barely appreciable source of heat and dust. 
The result is not considered as of any importance to current 
meteorology, but the accumulation of meteoric dust through 
long geologic ages may have an important relation to both the 
earth and the atmosphere.— Eb. 
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BAROMETRIC PRESSURE AT ORONO, ME. 


By Prof. James S. Stevens, dated Orono, Me., April 12, 1904, 


Referring to my previous paper in the Monrnuty Wearaer 
Review, November, 103, p. 528, I may say that the meteoro- 
logical station at Orono, Me., is connected with the Maine 
State College, now the University of Maine. Its records be- 
gin with January 1, 1869. Up to the year 182, inclusive, 
they were kept by Dr. M. C. Fernald, then president of the 
college. Since that time they have been in charge of the Maine 
Agricultural Experiment Station. In 1893, and subsequently, 
some of the observations were omitted, and the methods of re- 
cording were not entirely uniform. I have undertaken to 
summarize the results for publication, and the subjects treated 
will appear from time to time in the following order: Barom- 
etry, thermometry, moisture, prevailing winds, wind velocity, 
cloudiness, general atmospheric conditions, optical and elec- 
trical phenomena conclusions. 

1. Barometry.—The instrument used in the earlier period of 
these observations was made by J. S. F. Huddleston of Boston, 
Mass. It was twice compared with a standard instrument, 
and the error was regarded as small enough to be negligible, 
but was considered when making the observation. In later 
years the barometer used was one manufactured by James Green 
of New York City. It had an error of 0.003, and this error was 
always considered in recording. Recent standardization shows 
this barometer to have a negligible error. The times of ob- 
servation were 7 a. m.,2 p.m.,and 9 p.m. The altitude above 
sea level, as determined by means of the spirit level, was 134 feet 
from January, 1869, to June 11, 1879, and 129 feet from that 
time to January, 1893; during the remainder of the period to 
the present time it is 148 feet. The dates of the missing re- 
cords were as follows: 1869, June and December; 1893, two- 
thirds of January; 1895, January and December; 1896, Janu- 
ary, February, and June. From October, 1899 to 1903, in- 
clusive, observations were made at 2 p. m. only. 

The means published herewith have been reduced to the 
standard instrumental temperature. The latitude is 44° 54’ 
north and altitude small; therefore the gravity corrections 
may be neglected as being probably zero. The observations 
have been reduced to sea level by the formule and tables 
given in the Weather Bureau Instructions to Voluntary Ob- 
servers. In order to take annual and other means I have 
thought it best to give in italics the best values I could ob- 
tain by interpolation between the months contiguous to those 
for which the data were fragmentary or missing. The means 
depend in part, therefore, upon graphic interpolations, using 
the monthly charts of the Monruty Werarner Review for that 
purpose. The year 1896 was rejected in taking the average. 

The figures are the hundredths of an inch and range from 
29.54 to 30.12. The figures in italics in Table 1 imply that a 
number of observations were missing. 


TABLE 2.—Monthly and annual barometric pressure at 2 p. m. at Orono, Me. 


Jan. Feb. Mar. April. May. June. July. Aug. Sept. Oct. Nov. Dee. 


1900... 75 77 71 72 7 72 85 98 82 
1901.. 75 50 85 87 72 83 
1902.. 82 58 7 7h 77 65 79 74 92 8 Ss 4 
1903.. 68 73 04 70 95 85 67 90 85 78 74 


65 
79 
82 
x9 
89 


65 
80 
S4 
89 
91 


64 
81 


‘ 


Decem ber. 


a. 2p. 9p. Mn, 


75 
70 
92 
77 


9 
96 


98 
93 
99 
‘ 

6 
86 
93 
79 
92 
98 


‘ 


79 
97 
a9 

2 
80 
9S 
94 
77 
97 
su 
97 
02 


8 
91 


90 


96 
85 
91 
98 | 97 
7 
93 
85 84 
75 
03 


‘ 


79 

95 

80 
927,02 00 


TABLE 1.—Monthly and annual barometric pressure at Orono, Me., reduced to sea level and standard gravity. 
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ORIGIN OF AMERICAN COLD WAVES. 


By R. F. Srurart, Director Meteorological Service, Canada, dated Toronto, May 17, 1904, 


As yet Iam unable to add much to what I said in my letter 
of February 9. Without doubt, however, the question is so 
intimately connected with the movement of high and low areas, 
that I am having some maps printed, taking in all the north- 
ern territories almost to the Arctic Sea, as it appears to me 
this is the best way of arriving at results. With the barom- 
eter reading at Dawson, York Factory, Fort Chipewyan, Moose 
Factory, and Norway House, we shall,be able to extend our 
isobars and get a better idea of the formation and subse- 
quent movement of highs and the accompanying cold waves. 
From the further work I have done I think it is apparent that 
in some seasons pronounced cold waves developing in Yukon, 
or in the far North, never reach either Alberta or Manitoba. 
In other months, while there is nothing abnormal in the far 
Northwest, a cold wave may develop just north of Manitoba 
and Ontario, and the temperature in these provinces fall almost 
as low as near the Arctic Circle. I am satisfied, however, that 
it is true in a general way that a cold wave may be expected 
in Manitoba about five days after it sets in over the Klondike. 


INCREASED FLOW OF SPRING WATER IN THE 
AUTUMN'. 


By G. A. Lovetann, Section Director, dated Lincoln, Neb., Maye28, 1904. 


Many of the inhabitants of north-central and northwestern 
Nebraska have become convinced by casual observation that 
there is an increased flow of water from natural springs during 
the fall and winter months, and that at the same time water 
in the marshes and small lakes of the region increases in depth. 
So far as the writer is aware, no measurements have been 
made by which the times and amounts of fluctuation can be 
determined with any exactness. While lack of such measure- 
ments limits the discussion, some facts affecting water supply 
in this region can be presented. These facts relate to: 1. Geo- 
logical structure. 2. Precipitation and temperature. 3. Evap- 
oration. 4. Run-off in streams. 

1. Geological structure.—The surface soil in Nebraska west of 
the ninety-eighth meridian and north of the Platte River is 
sandy in formation. In fact, about 24,000 square miles in the 
central portion of the region (65 per cent of the entire district) 
are occupied by wind-blown sands, constituting the great sand- 
hill district. North and west of the sand hills are large areas 
of Arikaree and Ogalalla formation, both with a large propor- 
tion of sand in their composition. Outcropping near the 
Platte River, and underlying most of the western third of the 
territory under consideration, is the Brule clay. Beneath all 
these, and underlying all of Nebraska west of the ninety-eighth 
meridian, and extending considerably east of that meridian in 
some localities, isthe Pierre clay. Its surface outcrops are in 
the lower portion of the Niobrara Valley, the Republican Val- 
ley, and the extreme northwestern portion of the State. It is 
a mass of nearly impervious Cretaceous clay and shale 1000 to 
2000 feet thick in the central and western portions of Nebraska. 

At some distance beneath this Pierre clay is the water- 
bearing Dakota sandstone formation, which outcrops in the 
eastern portion of Nebraska and carries the great artesian 
water supplies which are so extensively developed in South 
Dakota and northeastern Nebraska. This formation also fur- 
nishes water for springs and wells in southeastern Nebraska; 
but it does not affect the surface water supply in the north- 
western portion of the State, for the Dakota sandstone is sepa- 
rated from the sandy surface soil by the thick and nearly 
impervious layer of Pierre clay. 


'The present paper relates to the subject of the flow of spring water 
after the first killing frost mentioned in the Monthly Weather Review 
for January, 1904, p. 23. 
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The water supply for the springs and lakes of this district 
is a question of precipitation upon, evaporation from, and per- 
colation through a sandy soil, varying from 100 to 400 feet in 
thickness. 

2. Precipitation and temperature.—Nearly one-half the annual 
precipitation occurs during the three months of May, June, 
and July, while only about one-eighth of the annual amount 
falls during the four months of November, December, January, 
and February. The following table contains the monthly and 
annual average precipitation, in inches, for the district, com- 
puted from the records of the past twenty-eight years: 


0.52 0.65 1.05 2.18 3.12 | 3.37 3.06 2.23 1.53 1.17 0.48 0.60 19.96 
| 


The following table contains the monthly and annual average 
temperatures for the district, computed from the records of the 
past eighteen years: 


. 
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21.9 22.8 32.8 68.1 73.8 71.9 | 62.5 49.9 34.6 27.2 47.8 


The water sinks readily into the sandy, permeable soil until 
it strikes the nearly impermeable clay layer beneath; then, as 
it can go no farther downward, it saturates the soil, raising 
the surface of the saturated zone (which is called the water 
table) toward the surface until it is high enough for the water 
to flow off laterally through the soil to a ravine or low spot. 
Here the water comes to the surface and either evaporates or 
passes along the ravines to the rivers that drain the district. 
These rivers carry the water across the eastern or lower out- 
cropping areas of the Pierre clay. 

3. Evaporation.—The evaporation is very large in summer 
from the surface of both water and soil. The latter, because 
of its sandy nature, becomes very hot under the rays of the 
summer sun. A relatively small proportion of the rainfall is 
absorbed by the vegetation. No satisfactory measurements of 
evaporation are available, but it is believed the following table? 
fairly presents the evaporation from a free water surface, in 
inches, and its variation throughout the year: 


| 
| 


January 
February. 
August 
September, | 
October 
November. 
December. 
Annual, 


March. 
April 
May 
June, 
July 


1.92 2.73 3.20 4.83 5.06 5.33 6.68 5.81 480 3.36 1.86 2.66 48.24 


4. Run-off in streams.—That the volume of water in rivers 
draining this region is remarkably uniform, is shown by the 
daily gagings. The surface run-off after heavy rains is very 
much less than from most soils, and the large body of satu- 
rated sand furnishes water to prevent a large decrease during 
dry periods. 

The run-off from three rivers of the region has been meas- 
ured for a period of from two to five years; the Niobrara at 
Valentine, and the North Loup and Middle Loup at St. Paul. 
The daily mean flow in cubic feet per second is given in the 
following table. Unfortunately there were no measurements 
in the winter months for the longer records: 

?Computed from the data published in Climate and Crop Report for 
Nebraska, November, 1896. 
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Middle Loup. North Loup. Niobrara. 
Month, Flow in Flow in Flow in 
cubic feet Length of cubiefeet Length of cubiefeet Length of 
per sec- record, per sec- | record, per sec- record, 
ond, ond. ond, 
Years. Years. Years. 
March 1, 260 2 
1, 450 4 1, 382 4 937 2 
1, 159 4 1,145 | 5 798 2 
1,471 5 1,336 5 716 2 
1, 206 999 | 5 860 2 
962 4 1,048 | 5 748 2 
September............ 979 5 887 | 5 OW 2 
eee 1,072 5 997 | 5 715 2 
November............ 1,015 2 1,165 | 2 766 2 
708 2 


Conclusions.—An exceedingly large amount of the water in 
a heavy rain is absorbed by the sandy soil. This raises the 
water table, which conforms quite closely to the contour lines 
of the country for atime. A leveling process begins imme- 
diately by the water passing from the higher to the lower 
places along the slope of the water table. The rapidity of 
movement depends upon the “head ” or steepness of the grade, 
and the texture of the soil. 

The surface of the water in the marshes and lakes of the 
region indicates the elevation of the water table at that place. 
The rise and fall of the water in a lake will depend upon the 
relation which the supply of water, flowing to it down the 
slope of the water table from the higher elevations in the high 
lands bears to the loss, by evaporation from the surface of 
the lake and the tlow on down the water table to the rivers. 
This flow from the lake may be in part on the surface at an 
outlet, or, as in this region, mainly, in some cases entirely, 
through the soil by slow percolation. 

The movement of the ground water is slow, even in this 
permeable soil. The great sand-filled basin acts as a natural 
reservoir, more perfectly than a lake, because of the less evap- 
oration from a surface of sand than of water and the slow tlow 
toward the outlet. 

In discussing the amount of ground water Mr. G. W. Rafter’ 
divides the year into three periods; the storage period, includ- 
ing December to May; the growing period, June to August, 
when evaporation and absorption are most noticeable, and 
ground water tends to become lower; the replenishing period, 
September to November, when the demands on ground water 
are less, and it tends to return to normal height. 

The record of water movement in the streams of this district 
seems to indicate that September is the month of least run-off, 
followed by an increase in October and November. The re- 
plenishing period may begin a little later than the time selected 
by Mr. Rafter, or it may become apparent in the springs and 
lakes in the interior earlier than it shows in the rivers. 

In the article on “ The disposition of rainfall in the basin of 
the Chagres”’ in the Monraty Wearnuer Review for February, 
1904, p. 64, Table 7 shows that the heaviest rainfall occurs in 
July, while the greatest outflow due to ground water occurs 
in November, or four months later. This, with the slow move- 
ment of ground water through a sandy soil, as determined by 
Mr. C. S. Slichter,* seems to justify the suggestion that the 
heavy rainfall of early summer, absorbed on the hills, would 
percolate through the soil and reach the lower levels from 
four to six months later. 

It would seem that the increased water reported might be 
explained by the slow percolation of the water from the 
heavy rainfall of May, June, and July, combined with the de- 
creased evaporation due to lower temperature, and the smaller 
demands of vegetation; in fact, to the general law of increase 


~ 3 Water Supply and Irrigation Papers of the United States Geological 
Survey, No. 80, p. 17. * Water Supply and Irrigation Papers, No. 67, 


United States Geological Survey, p. 27. 
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in ground water in this the replenishing period. Local condi- 
tions of soil and climate emphasize this increase, making it 
more noticeable than in most places. 
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THE TEMPERATURE OF THE AIR ABOVE BERLIN. 


FroM ocroBEeR 1, 1902, To pecemper 31, 1903, as sHown BY THE 
DAILY ASCENTS EXECUTED AT THE AERONAUTICAL OBSERVATORY 
OF THE ROYAL METEOROLOGICAL INSTITUTE OF PRUSSIA. 


By Pror. Dr. Richarp AssMANN, Director of the Observatory. 


There are four methods employed by modern aeronautics 
for scientific purposes: 

1. Ascents of free balloons, carrying one or more observers. 
After the famous voyages of James Glaisher, in the years 
1862-1866, free ascensions were seriously taken up again in 
1891 at Berlin, and since then executed in large number with 
improved instruments (especially Assmann’s aspirated psy- 
chrometer) up to the greatest height ever reached (10,800 
meters, Berson and String on July 31, 1901).' 

2. Ascents of smaller balloons carryiny self-registering instru- 
ments, after the example of Hermite and Besancon at Paris, 
called “ ballons-sondes,” a method tested above all by Teis- 
serene de Bort at Paris by hundreds of ascents. Instead of 
balloons of 40 to 100 cubic meters of silk or paper, as em- 
ployed elsewhere, the Aeronautical Observatory at Berlin 
makes use of small elastic rubber balloons holding but 2 or 3 
cubie meters, which, increasing in volume with the height, 
ascend with increasing velocity and finally burst, without 
reaching an equilibrium, and a parachute brings the appa- 
ratus safely to the ground. An ascent up to 20,000 meters 
takes but an hour’s time or little more, and so does the descent; 
thus the rubber balloon hardly ever covers a distance of more 
than 50 to 70 kilometers in its flight. 

3. Lifting of registering instruments by means of kites. 

* * * * * * * 

4. In case of the wind being too weak to lift kites (below 5 
or 6 meters per second) the kite-balloon of Sigsfeld-Parseval 
(capacity 68 cubic meters of hydrogen) is used and enables us 
to reach heights up to 2500 meters. 

The Aeronautical Observatory of the Royal Meteorological 
Institute of Prussia, established in the year 1899 near the shoot- 
ing camp of Tegel in very modest dimensions, avails itself of 
all the four methods above mentioned. In spite of its unfavor- 
able situation amid extensive forests, and the perils and 
hindrances resulting from the vicinity of Berlin with its 
electric street car lines, as well as the neighborhood of the 
military grounds (shooting camp and barracks of the balloon 
division ) since August, 1902, there have been made daily as- 
cents with kites or kite-balloons without any regard to the 
weather. The results thereof have been regularly published 
through the medium of the Berlin Weather Bureau, in the 
Official Gazette of the same day and in several of the more im- 
portant evening papers of the metropolis, as well as in the 
daily weather charts of the Deutsche Seewarte at Hamburg 
and of the Berlin Weather Bureau. 

The regular ascents are made in the mornings; the publica- 


"|The four ascensions made by Hammond in 1885 from Philadelphia also 
gave excellent results with the sling psychrometer.—Eb. 
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tion of the results in the charts makes it necessary to get 
through with the experiments by 12 and with the readings by 
12:30 p. m. But ascents are made besides at other times, and 
on the days of the international ascents generally the whole 
night is being worked through. The readings are given for 
fixed intervals of height; the published data are air tempera- 
ture, relative humidity, direction and velocity of wind for the 
base (40 meters above sea level) and for 200, 500, 1000, 1500 
meters, etc.; a few words about anomalies in the vertical dis- 
tribution of those elements and the limits of the cloud strata 
are added. 

In the publication of the higher ascents some of the above- 
given intervals are omitted for want of space. 

The publication in the Official Gazette runs as follows: 

“Readings at the Aeronautical Observatory of the Royal 
Meteorological Institute published by the Berlin Weather 
Bureau. 

Kite aacent of December 4, 1903, 8:50 to 11 o'clock a. m. 
| 


1000 2000 3000 3540 
Height above sea level. © eters. | meters. | meters. | meters, | meters. | meters. 

Temperature (C.) .......... —4. 8 — 2.7] 5.4 — 62 —11.8 
Relative humidity, percent. 86 76 | 70 24 1 1 
Direction of wind .......... se. 8. | 8. ssw. ssw, ssw, 
Velocity of wind, meters per | 

second 4.2 10.0) 11.0 14.0 17.2 16.0 


Cloudless. — The temperature increased from the ground 
up to 500 meters, and again from — 6.1 to — 5.2C. between 
1075 and 1600 meters.” 

To avoid a misrepresentation of the true vertical distribu- 
tion of the temperature in the lower strata, caused by the 
rapid diurnal change to which the air temperature near the 
ground is subject in the morning hours, there is given for the 
base (40 meters) the temperature of the moment correspond- 
ing to that when the reading for the next interval of height 
(200 or 500 meters) is taken. 

A graphic exhibit is founded on these readings and has been 
published regularly in the meteorological monthly, Das Wet- 
ter. {Figs. 1 and 2 are selected from the fifteen months given 
in the author's original pamphlet.—Eb. | 

The horizontal lines represent the heights for intervals of 
100 meters, the light verticals are the limits of consecutive 
days. The heavier verticals correspond to the heights reached 
and the time of the ascents, the temperature at the different 
heights being represented as strictly simultaneous, although 
this, in fact, is not and naturally can not be the case. Still, 
in view of the comparatively short duration of the ascents 
when at the greater elevations, this inexactitude is but a tri- 
fling one, considering the small effect of the daily range at 
those heights. Equal temperatures were joined by isothermal 
lines, drawn for each 2° C., the intervening isotherms being 
added when necessary. The regular actual readings are rep- 
resented by full isotherms, interpolated or extrapolated values 
by dotted lines. Additional observations taken by means of 
free or self-registering balloons are represented by dotted ver- 
ticals up to a limit of 5500 meters shown by the size of the dia- 
gram. The lower and also the upper surfacesof clouds, where 
attained, are indicated by a W (lower) or W (upper surface) 
(W = Wolken, German for clouds) and occasionally by cu 
(cumuli). 

The diagram represents the air temperature above Berlin 
during a period of fifteen months (October 1, 1902, until De- 
cember 31, 1903); it appears to be so far the first and unique 
of its sort.” It shows only in its first three months a few 
lacunw, caused by intervening Sundays and holidays; since 
1903, these days have also been comprised in the regular work 

*See an earlier analogous diagram by L. Teisserenc de Bort in the 
Paris Comptes Rendus, August, 1899, and Monthly Weather Review, 
September, 1899.—Eb. 
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of the observatory. It establishes a clear picture of the change 
of temperature from day to day at different heights, and demon- 
strates the occasionally quite enormous oscillations therein. 
Likewise it demonstrates the unexpectedly frequent formation 
of thermal belts and inversions in their intensity and duration, 
as well as the bursting in of cold or hot “ waves.” It may be 
added that the daily range of temperature at the base has not 
been taken into account, since this would often have led to an 
illegible accumulation of the isothermal lines. 

In order to facilitate the study of the distribution and 
change of temperature, all values lying above the freezing 

int have been pointed out in the plates by a light hachure, 
the limit thereof corresponding to the isotherm of 0° C. This 
isotherm will be found at an elevation of some 2200 meters on 
the Ist of October, 1902, but at 450 meters on the 2d, and on 
the ground on October 4, though the temperature was above 
the freezing point up to 550 meters. The cold wave or cur- 
rent which had descended from above and reached the ground 
on the 4th still prevails on the 6th at 500 meters, the air has 
grown warmer above this and beneath it; the 0° isotherm rises 
on the 7th to 2700 meters and sinks until the 20th in a series 
of oscillations to 1200, when it rapidly soars to 2600 meters, 
quickly to descend again to 1250 meters until the 22d. Until 
the 25th it rises more slowly to 2000 meters, sinks until the 
28th to 1200, to wind the month up by two rapid oscillations 
between 2700 and 1050 meters, with some thermal discontinui- 
ties in the lower strata. Such are to be seen more particularlly 
in the first part of November, forming as it were “islands ” of 
colder or warmer air, the freezing point line keeping high in 
the meantime (2800 to 2000 meters). 

On November 14 there commences a frost period on the 
ground, while it yet continues to be warmer at 500 to 1000 
meters. The prolonged period of frost, holding until Decem- 
ber 15, shows only two breaks, from the 21st until the 27th, 
and on the 29th of November, when the 0° isotherm ascends 
to 1000 meters; but on December 12 there already appears in 
the higher state a decided warm wave, with temperatures above 
0° (up to + 4° and more), while on the ground there are found 
8° of frost. The warm wave reaches the ground on the 16th. 
A similar process is seen on December 22 and 23, with analo- 
gous formation of strata. Until January 12 the 0° line re- 
mains comparatively high (reaching 2500 meters), though with 
repeated considerable oscillations, but it then sinks to the 
ground to remain there until the 24th. On the 19th and 20th 
we find, between 1000 and 1500 meters, a pronounced inversion, 
minus 10° below and 0° above. An extraordinary rise of tem- 
perature at higher levels follows from the 24th until the 27th 
(+ 8° at 1500 meters!), the 0° line soars up to 3100 meters, 
and this again is followed by rapid cooling off, formation of 
thermal strata (February 1-10th), and cold waves on the 
14-17th. From the 18th to the 19th the 0° line ascends from 
the ground to 2500 meters; at a height of 1400 meters there 
was a temperature of —12° on the 16th and one of + 6° on 
the 20th. The further course of our line until March 5 shows 
rapid and considerable oscillations, between 500 and 2500 me- 
ters, after which it slowly descends to the ground, touching it 
for the last time in the season on the 11th and 13th. Until 
March 23 it again keeps rising, accompanied by manifold ther- 
mal changes, and attains 2750 meters; a cold wave brings it 
down again on April 2-6 to 500 meters. On the 4th of April 
the isothermal lines below 0° are bent up rapidly and very 
steeply, but the 0° line does not take part in this to any de- 
gree. With numerous short changes this latter keeps compar- 
atively low until April 21, from 200 to 700 meters, and ascends, 
after a rapid oscillation on the 22d—25th, until the end of the 
month, slowly but continuously, to attain,on May 3 and 4, 3200 
meters. The “cold saints”’ of May 10-13, and again the 19th, 
show a fall to 1300 and 900 meters; the 15th and 16th an in- 
teresting inversion at 2000-2600 meters. From May 19 there 
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begins a considerable rise, attaining 3200 meters, followed, on 
June 3, by a redescending to 2250 meters. 
elevation of the 0° line keeps high, between 3500 and 2200, 
and likewise in July and August, showing now larger shifts 
of height, between 2000 and 3000 meters, in nearly regular 
After a sudden descent of cold air down 


ten-daily periods. 


In June the mean 


to 1500 meters, on August 30 there follows an extraordinary 


rise of the 0° line, reaching its annual extreme on September 
3, with 5600 meters, which again was followed by a similarly 
rapid fall to 2800 meters by the 8th and to 1150 meters by the 
12th. After that came considerable rise, to 3500 meters—18th 
until 20th—and up to 4000 meters on the month’s last day, 
followed by a quick descent until the 8d of October, and a 
slow rise to 2800 by the 9th. With a series of considerable 
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oscillations between 2900 and 200 meters, combined with fre- 
quent inversions, our line sinks by the end of November and 
beginning of December to the ground. In December, 1903, 
there prevails a formation of warm strata up to 2000 meters, 
except on the days of 7—11th. 

In presenting this first essay of a continuous study of tem- 
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perature in the free atmosphere to our colleagues and to all 
friends of scientific aeronautics, we can not forbear to remark 
that it has been the result of hard work, done in all sorts of 
wind and weather, the execution of the ascents remaining 
chiefly in the hands of Professor Berson and Dr. Elias, besides 
the director and all the other members of the observatory. 


NOTES AND EXTRACTS. 


PLANETARY METEOROLOGY. 


The following letter is an interesting illustration of the 
extent to which astrology still survives in the minds of those 
who have not kept up with the progress of civilization and 


education. 
SAN Dieao, Cau., April 18, 1904. 


L. Moore, 
Chief of Weather Bureau, Washington, D. C. 

I beg to ask if it is contrary to your rules to allow inquiries and sug- 
gestions from the public if they do not become too frequent and embar- 
rassing. Our weather at San Diego for some years past has been quite 
uncertain, due, as I assert, to the planetary changes and atmosphere. 
This year, or rather from last August up to February of this year, 1904, 
we have had more prolonged easterly winds than before in my experience 
of twenty years in San Diego County. Asa result, the public are becom- 
ing more interested in astrological forecasts, and have been for the last 
few years. Having a large circle of friends who often inquire of me 
about the weather as I understand it from the moon phases, conjunc- 
tions, wind, ete., I have ventured to approach our Weather Bureau 
official a few times in the most respectful way, by way of inquiry, with a 
view to confirm or otherwise prevailing indications of coming changes, 
remarking that so many of the moon changes were close to noon, when 
I have been abruptly met with the remark from the forecast official, 
‘““We do not take any stock in such stuff as that."’ In conclusion, allow 
me to say while it is dificult to prognosticate weather in San Diego 
except by the instruments thirty-six hours ahead, there are numbers of 
farmers here who in the last few years have made more accurate fore- 
casts based on astrology, moon changes, and unsettled, erratic wind 
currents than the Bureau of San Diego, and as a result many persons 
here are looking to Los Angeles. San Diego citizens are turning to Los 
Angeles Weather Bureau. 

Yours, very respectfully, 
(Signed) BENJAMIN JUDKINS, 

Born June 20, 3 p. m., 1846. Sign Gemini; moon in Taurus; sun in 
conjunction with Mercury in the end of Gemini in A to Saturn; R in 
beginning of Pisces; moon in Taurus at conjunction; Venus close star 
to Mars in Cancer; M. C. node 11° ascending M. 1°. 


In connection with the above evidence of the continued ex- 
istence of believers in astrology, we notice extracts from the 
San Diego newspapers lamenting the fact that southern Cali- 
fornia had no rain in October, November, and December, and 
no prospect of rain during January, although the local weather 
prophets, and even astrologers, living at a distance had prom- 
ised considerable rain for the winter season. The editor of 
the San Diego Times says: 

It failed to materialize, and we are thrown upon the Weather Bureau 
again with added experience in discounting old time signs as interpreted 
by that wonderful array of weather-wise men who annually find their 
way into print to demonstrate what they can not predict about the 
weather. 

It certainly is a matter of surprise that there should be so 
many sensible men foolhardy enough to risk their reputation 
by attempting to make long-range weather forecasts when 
there is a reasonable certainty that they will thereby simply 
make themselves the laughing stock of the community. 

What can the motive be, if not a mere desire for local no- 
toriety ? Surely a cautious man would make many private pre- 
dictions and make sure of having a large percentage of verifi- 
cations before beginning to publish. But these astrologers 
seem to keep no records, or at least ignore them, since every 
attempt to verify their work shows its utter unreliability. 

Are they not monomaniacs—men of unbalanced minds, 
paradoxers, or possibly even quacks and fakirs? 

One of the most persistent of the planetary forecasters says: 


The papers that publish my forecasts are not edited by fools and the 
millions of families that read them are not so ignorant that they do not 


know what they want. The fact that they pay for my work is evidence 
that they closely examine it and have found it useful. 

We think this enthusiast is mistaken. Newspaper editors 
are always willing to pay for whatever increases the popu- 
larity of their newspapers. They publish interesting matter 
that will, they think, catch the attention of the reader simply 
because it is news. They would like to have the reputation 
of publishing nothing but what is correct, reliable, and true, 
but this is almost an impossibility in many cases. So they 
publish nearly everything that comes handy, and leave it for 
the discreet reader to make his own selection. 

Perhaps one million persons see the astrological forecasts, 
but do one hundred thousand read them with any care or at- 
tention, or find them useful? A forecast is useful only when 
a man actually makes some use of it, and really protits by its 
use. Our experience is that of the millions who read the daily 
forecasts of the Weather Bureau some rarely make any use 
of them, others do make use of them. Only a relatively small 
percentage of readers know how to put these forecasts to use 
or are able to alter personal business arrangements to suit the 
predicted weather. They ordinarily glance at the prediction. 
If it says “rain,” they may pick up an umbrella which they 
would otherwise have neglected; if it says “fair weather,” they 
may save themselves the trouble of carrying an umbrella. 
Only a small percentage of the Weather Bureau predictions 
relate to storms or extremely severe weather changes, such as 
would necessitate the rearranging of plans of work for the 
day. It must be very much the same way with the long-range 
astrological forecasts. Only those can be really useful that 
foretell such important matters as demand attention and fore- 
tell them in such a definite way that we know when and where 
they will occur. Unfortunately, the astrologer rarely or never 
does this, and, therefore, we think that his forecasts can not 
be really useful to the community. They, however, do serve 
as topics of conversation, to keep the subject of astrology 
always before the public, to stimulate credulity in the minds 
of those who admire and wonder at the wisdom of the learned 
seer. We remember very well that certain newspapers in 
Cincinnati supported the feeble beginnings of our work in 
forecasting by the assurance that the subject was one of such 
popular interest that they were quite willing to pay a certain 
sum annually (although I believe they were never called on 
to do it). Whether our predictions were verified or not was 
less important than the fact that we were about to make the 
trial, and everyone wished to see what we said. 

A few years later in Washington we were approached by 
some of the brokers, operators, and gamblers who shove the 
prices of grain and stocks up and down, and were assured 
that a high price would be paid for special indications about 
the weather, as it was now forming a very important additional’ 
basis for their gambling operations. We refused to have 
anything to do with such use of the information in our pos- 
session, but we have lately noticed that some of the men who 
are now engaged in long-range forecasting for the daily news- 
papers are also going into the business of forecasting the 
crops and even the prices of crops. From this point of view, 
they and their colleagues “on ‘change’’ may possibly think 
that their planetary forecasts are “useful,’’ since whatever 
helps one to make a fortune or a living is useful to him. The 
Weather Bureau can not altogether prevent the misuse of its 
daily forecasts, but by making them free to the whole public 
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and by giving as wide a circulation as possible, it tries to put 
all citizens on the same basis, so that a designing speculator 
shall have as little advantage as possible over an honest and 
single-minded seller or producer. 


WEATHER BUREAU MEN AS INSTRUCTORS. 


The Editor would appreciate the courtesy if Weather Bureau 
men would kindly send him catalogues or announcements of 
their courses. This will enable him to state more fully and 
correctly the position of meteorology in the respective insti- 
tutions. 


Mr. George A. Loveland, Section Director, Lincoln, Nebr., 
has for some time been “instructor in astronomy and mete- 
orology” at the University of Nebraska. On April 13 the 
board of regents of that institution adopted resolutions ex- 
pressing their appreciation of Mr. Loveland’s efficiency as an 
instructor. He offers courses in general meteorology, agri- 
cultural meteorology, and climatology. Recently Mr. Love- 
land has undertaken a detailed study of the climate of Ne- 
braska as a part of his work in the graduate course looking 
to the degree of Ph. D. He will take up the subject in detail 
in its relation to ground water, topography, and geologic 
structure. Prof. G. E. Condra, of the department of geology, 
states that at present the most interesting subjects for inves- 
tigation are to be found in our sand-hill region. “It will take 
the combined work of meteorologists, geographers, and geolo- 
gists to solve the problems there.” 

We copy the following abstract of Mr. Loveland’s courses 
from the Bulletin of the University of Nebraska, Series VIII, 
No. VIII: 

1. General meteorology.—The earth’s atmosphere, including such sub- 
jects as composition and extent, temperature, moisture, dew, frost, clouds, 
precipitation, winds, storms, with a study of weather maps, lectures, read- 
ings, and laboratory work in constructing weather maps and making fore- 
casts. One hour attendance. One hour credit. First and second se- 
mesters. 

2. Agricultural meteorology.—The earth's atmosphere. 
given to the subjects most valuable to agricultural students. 
hours attendance. Three hours credit. Second semester. 

3. Climatology.—A laboratory course, including a study of meteoro- 
logical instruments, their construction and errors; the equipment of an 
observing station; the organization and work of the weather services of 
the world; a study of climates, both local and general, with an extensive 
comparison of climates of different cities and countries. Must be pre- 
ceeded by course lor 2. One hour attendance. One hour credit. First 
and second semesters. 


Attention is 
Three 


Meteorology is obligatory in certain elective groups of 
studies, but is elective in others. In the graduate school 
meteorology is considered as a minor for the degree of Ph. D. 


Mr. Thomas J. Considine, Observer at Erie, Pa., lectured 
before the Boys’ Club of that city on the formation of rain. 


Mr. George E. Franklin, Local Forecaster at Los Angeles, 
Cal., reports that information relative to the work of the 
Weather Bureau, explanation of instruments, and short talks 
on elementary meteorology have been given to pupils of 
various schools, including the Harvard School, the Girls’ Col- 
legiate School, and the High School class in physical geography. 

Mr. W. D. Fuller lectured at the High School on elementary 
meteorology and the work of the Bureau, and also addressed 
the Academy of Science on the same subjects. 


Mr. F. P. Chaffee, Section Director at Montgomery, Ala., 
lectured before the Boys’ High School of that city, January 
23, 1904, on “The Weather Bureau and its work.’’ He gave a 
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general account of the work and methods of the Bureau, a de- 
scription of the standard instruments, and an explanation of 
the laws of storms. 

On February 26 he lectured on meteorology before the stu- 
dents and teachers of Starke’s University. 


Mr. P. H. Smyth, Observer at Cairo, Ill, delivered an ad- 
dress at that place on February 9, before the seventeenth 
annual convention of the county supervisors, commissioners, 
and clerks of the State of Illinois. His subject was, “The 
United States Weather Bureau and its value to commerce, 
agriculture, and navigation.” 


Mr. 8. W. Glenn, Local Forecaster, reports that the summer 
school of the college at Huron, S. Dak., visited the Weather 
Bureau local office for instruction in meteorology on July 21, 
1903. The summer school is composed largely of teachers 
from the surrounding country. 


Mr. W. A. Shaw, Observer, Northfield, Vt,, has recently com- 
pleted a course of instruction to the senior class in Norwich 
University. The course covers a period of eleven weeks, two 
hours per week. For the past eight years the senior class has 
been required to take this course and the concluding exami- 
nations. 


Mr. James H. Scarr, Observer, Sacramento, Cal., gave a short 
talk before the junior class of the Young Men’s Christian As- 
sociation of that city on April 16. The movement of storm 
centers was briefly explained, and the subject of California 
rainfall considered at some length. 

On April 29 he addressed the debating society of the Young 
Men’s Christian Association. He explained what the Weather 
Bureau does and does not do, and that at present there is no 
knowledge available that justifies us in indulging in long-range 
forecasts of the weather. Much interest was manifiested in his 
remarks and many questions were answered. 


Mr. Ford A. Carpenter, Observer, San Diego, Cal., on March 
11, lectured before the graduating class of the B street school 
on “ Meteorology, a nature study.” Some account was given 
of the Bureau and its work; local climatology was treated 
briefly, but special attention was given to suggesting the for- 
mation of habits of observation by observing the clouds, air 
currents as shown by smoke, ete., and resulting phenomena. 

On May 6 he delivered an address before the class in physi- 
cal geography of the National City, Cal., school on “Some 
characteristics of Pacific coast storms and their control of local 
climatic condition.” 


Mr. J. R. Weeks, Observer, Macon, Ga., under date of March 
18, reports that he delivered a lecture, illustrated with stere- 
opticon views, before the science department of Wesleyan 
Female College. He expects to repeat the lecture for the 
benefit of the entire college and the public. 

On February 5 he delivered the first of a series of lectures 
on meteorology in the new science hall of Mercer University 
at Macon. Itis hoped that meteorology will become a perma- 
nent feature of the course of instruction at the University, the 
necessity having been especially urged by Prof. W. E. Godfrey 
of the department of physics. 

On April 7 Mr. Weeks delivered a lecture, illustrated by the 
stereopticon, to visiting teachers from Brunswick and Glynn 
counties, Ga. 
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Mr. R. H. Sullivan, Observer, Grand Junction, Mesa County, 
Colo., gave an exposition of meteorological apparatus and work 
before the class in physics of the local high school on March 18. 


Mr. Bernard Bunnemeyer, Observer, Pensacola, Fla., de- 
livered a series of lectures on meteorology before the three 
higher grades of public school No. 1 every alternate day dur- 
ing March. At the conclusion of the course the classes went 
to the Weather Bureau office in sections, and received in- 
struction in the practical workings of the Bureau. 


The pupils of the section on physiography of the State Nor- 
mal School at Duluth, Minn., visited the oftice of the Weather 
Bureau February 25, and received instruction from Mr. H. W. 
Richardson, the local forecaster. 


Mr. H. W. Grass, Assistant Observer, Moorhead., Minn., re- 
ports that on January 29 and February 9 the classes of the 
State Normal School, under Prof. H. M. Sanford, visited the 
office of the Weather Bureau and received instruction. 


Mr. R. Q. Grant, Observer, La Crosse, Wis., reports as follows: 
January 15, a lecture on weather forecasting for the Nineteenth 
Century Club. Instruction in instruments and forecasting, 
February 17 and 18 for the scientific class of the La Crosse 
High School. March 9, lecture on weather signs, folklore, and 
the long-range forecasts in the almanacs, in Campbell, for the 
La Crosse County Agricultural and Horticultural Society. 
According to the local newspapers— 

He not only gave a talk on the signs of the weather, but answered a 
continuous volley of questions, and was thus able to make the interview 
most instructive to all. Many of the farmers stoutly held out for the 
importance of folklore, but the weather man waged war ruthlessly, 
turning aside one argument after another, but giving due credit to those 
adages in which there is a foundation of fact. Belief in the ground hog, 
rheumatism, and the moon as weather indicators seems to have been 
effectually quashed. 


March 15, explanation of Weather Bureau methods, at the 
Weather Bureau, for the Young Men's Club. 


Mr. W. L. MeKay, Assistant Observer at New York, reports 
that he has delivered public lectures on the Weather Bureau 
and meteorology as follows: 

December 14, before the Chautauqua Circle of West Nyack. 

December 18, February 15 and 25, in public school build- 
ings, for the Board of Education of New York City. 

March 4, before the Commonwealth Council of the Royal 
Arcanum, in Brooklyn, N. Y. 

February 4, in Brooklyn, before an audience of several hun- 
dred school children and their parents. Mr. McKay sketched 
the history of the Bureau from its foundation, and explained 
the data on the weather map, detailing the methods by which 
reports are received and forecasts made. The lecture was 
illustrated with more than 100 lantern slides, and this method 
of illustration was used freely in all of the lectures. 


Mr. Charles Stewart, Observer, Spokane, Wash., on April 19 
lectured to 50 advanced pupils and their teachers at Brunot 
Hall, a school for young ladies, on “ Weather changes and 
their causes.” He also lectured to the 70 pupils of the physi- 
cal geography class of Spokane High School, on meteoro- 
logical instruments and kindred subjects. The class was di- 
vided into three sections and visited the local Weather Bureau 
office on April 27, 28, and 2%. 
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METEOROLOGY IN THE UNIVERSITIES. 


According to a copy of the Colorado Springs Daily Tele- 
graph, Prof. H. F. Loud of Colorado College has been greatly 
encouraged by the gifts of General Palmer for the science 
of meteorology. An observing station has been completely 
equipped on the roof of Hagerman Hall, and there seems to 
be every prospect that this important station and its still more 
important mountain station on the summit of Pikes Peak will 
hereafter be occupied, and will afford the data for important 
researches. There are very few points in the world that lend 
themselves to the investigation of the atmosphere better than 
do Pikes Peak, Manitou, and Colorado Springs. In such work 
Colorado College may be expected to take an active part. Per- 
haps the first difficulty consists in the establishment and main- 
tenance of continuous self registers at the college station, and 
this seems to have already been accomplished. We can but 
wish ultimate success to all the schemes in which Professor 
Loud is engaged for the benefit of research in meteorology. 


We believe we have not before put on record the fact that 
a comprehensive course in meteorology is conducted by Prof. 
H. V. Egbert at Buchtel College, Akron, Ohio. It is an elec- 
tive study in the department of mathematics, astronomy, and 
meteorology during the first half year, and occupies four hours 
each week. The course is thus described in the last cireular 
of information: 


Meteorology (Waldo).—A study of temperature, air pressure, winds, 
clouds, moisture, precipitation, atmospheric optics, and electricity; gen- 
eral, secondary, and special circulations of the atmosphere, weather and 
weather prediction, general climate and climate of the United States. 
In addition to the theoretical work the class will be required to conduct 
a series of meteorological observations after the methods of the United 
States Weather Bureau. 


A new Weather Bureau station will be established about 
July 1 at Madison, Wis. It is hoped that the station will be 
located on the grounds of the University, and that a proper 
meteorological observatory will be built. Mr. James L. Bart- 
lett, Observer, Weather Bureau, New York City, is designated 
as the observer in charge of the new station, and it is hoped 
that he will be able to give some instruction in meteorology 
at the University. 


THE OBSERVATORY AT NICE. 


The observatory at Nice, founded by R. Bischoffsheim, the 
wealthy banker of Paris, has suffered a severe loss in the death 
of its director, H. Perrotin. As his successor, General Bassot 
has been appointed. He is president of the International 
Geodetic Association and member of the Institute of France. 
As vice director, Mr. Simonin, who has hitherto been senior 
astronomer, has been appointed. Although the observatory 
is distinguished for its work in astronomy, yet it also culti- 
vated meteorology and terrestrial magnetism. 


HYPOTHESES AS TO THE CAUSE OF THE AURORA 
BOREALIS. 


Referring to the hypotheses recently published by Mr. 
Charles Nordmann as to the cause of the aurora borealis (see 
Montuty Wearner Review, March, 1904, Vol. XXXIT, p. 1532), 
we note that in the Meteorologische Zeitschrift for April, Dr. 
T. H. Arendt, of the Central Meteorological Institute in Berlin, 
writes as follows: 

Considering the fact that, especially in recent times, many persons hive 
again labored to find some connection between the variable frequency of 
the sun spots, the variation in the solar activity, and the periodicity of 
certain meteorological elements, it may be proper to mention certain re- 
sults of observations that Dr. Nordmann has himself brought together 
with great care. 
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The occurrence of solar eclipses has afforded opportunity for observa- 
tions showing a close connection between the frequency of sun spots and 
the characteristic processes in the solar corona. At the time of sun-spot 
minimum the coronal streamers are especially frequent in the neighbor- 
hood of the solar equator, where they appear radial to the solar disk and 
with very considerable extension outward; as we approach the sun’s pole 
their dimensions diminish and they curve toward the equator. During 
a sun-spot maximum these streamers are distributed more equally over 
the sun’s disk and are everywhere smaller. Simultaneously the spectral 
lines of the gaseous components of the aurora are much brighter during 
sun-spot maxima and observable toa much greater distance from the sun's 
limb than during sun-spot minima. According to Nordmann, this gas- 
eous layer in the sun’s atmosphere receives its ability to send us light 
by its absorption of Hertzian waves. Furthermore, with reference to 
meteorologico-magnetic relations, Nordmann has made a brief summary 
that enables him to draw conclusions as to the velocity with which dis- 
turbances in the sun are transmitted to terrestrial conditions. For in- 
stance, in five well-known cases simultaneous observations as to the 
sudden occurrence of solar eruptions and magnetic disturbances show 
that the passage from the sun to the earth must take place with the 
velocity of light. Again, in another place Nordmann collects data from 
which it follows that the occurrence of a magnetic disturbance is simul- 
taneous with the passage of a sun spot through the central meridian in 
only the rarest possible number of cases. These two latter results would 
certainly seem likely to entirely overthrow the hypotheses that refer the 
origin of auroras to the direct cathodic radiation from the sun. But, on 
the contrary, arguing from the experiments by Lenard, J. J. Thomson, 
Ebert, and Wiedemann, Nordmann is rather inclined to the idea that 
Hertzian waves proceeding from the sun do cause the auroras in our 
atmosphere. 

It is well known that as early as 1896 Scheiner and Wilsig endeavored 
to solve the question whether energy comes to us from the sun in the 
form of electro-dynamiec radiation; the measurements carried out in Pots- 
dam led to no positive results. On the other hand, the occurrence of 
the great sun spot of October 31, 1903, which was accompanied by a great 
aurora and a remarkable magnetie disturbance, brought about no Hertz- 
ian waves in the lower strata of the atmosphere, as we know from the 
fact that the atmospheric or wireless telegraphy was not interfered with 
to any appreciable extent. In consideration of the fact that J. J. Thom- 
son has suggested that the Hertzian waves would be absorbed to a large 
degree by the thin gases of our upper atmosphere, Nordmann decided to 
repeat the observations at much higher altitudes. Unfavorable weather 
prevented his work on the summit of Mont Blane. It was, therefore, 
carried out in September, 1901, at the Bossons at an altitude of 3100 me- 
ters in accordance with the following method: 
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The receiver for the Hertzian waves consisted of a wire 5 millimeters 
in diameter and 175 meters long, isolated and so located on the earth that 
at midday the solar rays struck it normally to its length. The indicator 
for the possible Hertzian wave was a form of coherer that was placed 
inside of a vessel filled with quicksilver. The coherer was connected on 
the one hand with the above-mentioned wire receiver, and on the other 
hand with a well insulated wire inside the mercury; the wire led toa 
galvanometer and a LeClanche element, and then returned to contact 
with the mercury. If a Hertzian wave were present, a current would 
follow, but the experiments led to no decision. 

According to Nordmann this was explained by the fact that at this 
time the sun had unusually few spots, and furthermore by the fact that 
at midday the altitude of the sun was too low. The author intends to 
repeat these observations in the course of the present year under more 
favorable conditions. The best chance for success would be to execute 
such observations during a high balloon voyage at the time of a great 
magnetic disturbance. It must surprise one that Nordmann did not de- 
lay the publication of his theory of the auroral light until he could ob- 
tain some more reliable basis for his ideas. The hypothetical character 
of his views is easily seen by the following simple statement of his train 
of thought. 

Hertzian waves come from the sun; their intensity increases with the 
increased solar activity; in proportion to their intensity, they penetrate 
into our atmosphere to within 50 kilometers of the sea level and thus 
are absorbed, partly with the evolution of light; thereby the respective 
strata of air become electrically conductive, and if great potential dif- 
ferences exist electric currents are developed whose intensity varies with 
the physical conditions; the air that is made luminous gives occasion to 
the emanation of cathode rays which spread through space, thereby de- 
ciding the arrangement of the magnetic lines of foree and the distribu- 
tion of the electrostatic field. Rapid changes in the movement of the 
visible processes, namely the aurora, due to the absorption of the cathode 
rays in the air, are explained by the sudden changes, positive or nega- 
tive, in the sign of the electrostatic field. 

A more careful consideration of recent magnetic literature should have 
shown the author many objections, not only against the validity of his 
theory but also against his explanations of other magnetic questions. 


CORRIGENDA. 


Monruty Wearner Review for November, 1903, p. 526, 
column 2, line 4 above the second table, for “J. E. Keller” 
read “J. E. Keeler.” 


THE WEATHER OF THE MONTH. 


By Mr. W. B. Stockman, District Forecaster, in charge of Division of Meteorological Records, 


PRESSURE. 


The distribution of mean atmospheric pressure is graphically 
shown on Chart VIII and the average values and departures 
from normal are shown in Tables I and VL. 

The mean barometer was generally high over the central 
and eastern districts and low over the southwestern. The 
crest of high mean pressure overlay Lake Superior, northern 
Minnesota, eastern North Dakota, and the contiguous Cana- 
dian territory. The area of low mean pressure overlay the 
middle and southern Plateau and slope regions, with the lowest 
mean readings reported from the upper Rio Grande Valley. 

The mean pressure was below the normal in the Florida 
Peninsula and from central South Carolina northward over 
the lower Lake region and central New England, also in the 
north Pacific region; elsewhere it was above normal. 

The negative departures were slight, not exceeding — .05 
inch at any of the stations in the United States, while over the 
central half of the country from eastern Texas, northwestward 
and northeastward, the positive departures were quite marked 
and ranged from +.05 to +.16 inch, the maximum departure 
occurring in southeastern South Dakota. 

Generally east of the eighty-seventh meridian, also in south- 
ern Arizona and extreme southern California, the mean pressure 
diminished from that of March, 1904; elsewhere it increased 
over March, 1904. 

Over the eastern lower Lakes and the Atlantic States north 
of Georgia the minus changes were quite decided, ranging 
from —.05 inch in the southern and western portions of this 
area to —.15 inch over southern New England. 
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As a rule, the plus changes were greater than the minus. 
An area of changes amounting from +.10 to +.15 inch over- 
lay the central slope districts, and a less extensive area, but 
with more decided changes, over the extreme northwestern 
districts, in which area the changes ranged from +.10 inch 
on the south and east to +.25 inch on the northwestern coast 
of Washington. 


TEMPERATURE OF THE AIR. 


The distribution of maximum, minimum, and average surface 
temperatures is graphically shown by the lines on Chart V. 

Generally over the eastern two-thirds of the country and in 
interior California, Nevada, and western Arizona the tempera- 
ture was below the normal. 

Over almost the entire area where there was a deficiency in 
temperature the changes were marked, and ranged from —2.0° 
to —8.5°, the area of greatest deficiency overlaying the Ohio 
Valley, Tennessee, and the central Mississippi Valley, with the 
greatest changes in Missouri, where they ranged from —6.1° 
to —8.5°. 

The plus departures were slight, and nowhere in the United 
States did they equal 4.0°. The previous highest mean tem- 
perature for the month of April since the establishment of the 
station was exceeded by 1° at Seattle and Tacoma, Wash., and 
by 4° at Lewiston, Idaho, and the lowest by 1° at Bingham- 
ton, N. Y., Fort Smith, Ark., Green Bay, Wis., Harrisburg, Pa., 
Lexington, Ky., Little Rock, Ark., Springfield, Ill., Sandusky, 
Ohio, Sioux City, Iowa, and Wichita, Kans.; by 2° at Colum- 
bus, Ohio, Concordia, Kans., and Evansville, Ind.; by 3° at 
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Kansas City and Springfield, Mo., and by 4° at Hannibal, Mo. 

Maximum temperatures of 90°, or higher, were reported from 
southeastern Georgia, central Florida, Arizona, and southern 
California, and of 100°, or higher, from western Arizona and 
southeastern California. 

The record of highest temperature during the month of 
April, since the establishment of the station, was exceeded by 
1° at Jupiter, Fla.; by 2° at Eureka, Cal., and Tacoma., Wash.; 
3° at Roseburg, Oreg., and 4° at Fort Worth, Tex.; and the 
lowest recorded temperature for any April by 1° at Elkins, 
W. Va. 

Freezing temperatures occurred generally as far south as 
the thirty-fifth parallel and somewhat farther south over the 
Plateau region. Zero temperatures were reported from por- 
tions of southwestern Wyoming, northwestern Wisconsin, and 
extreme northern Maine. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 

Average temperatures and departures from normal. 


3 Ave 
rage 
tures forthe epartures 
Districts, =i forthe current. 
2S current | month. | January 1. 
| January 1. 
z | month. 
| ° ° 
12 48.3 2.3 | —15.7 on 
South Atlantic .................. 58.8 — 31 — 9.6 — 
Florida Peninsula*............. 70.4 6.2 0.6 
9 | 62.2 — 35 3.4 0.8 
West Gulf.. bated 7 64.6 — 25 5.6 + 1.4 
Ohio V alley and Tennessee. .... . 11 0.0 — 61 12.6 —32 
40.7 4.0 —18.4 — 4.6 
Upper Lake 10 | 37. a4 —18.5 — 46 
38.9 2.9 —15. 5 — 3.9 
per 11 45.9 — 5.2 —14.8 — 3.7 
ri 46.0 — 65.0 4.2 — 1.0 
Northern Slope. 7 45.2 + 0.6 5.4 1.4 
ees 6 51.9 — 2.3 8.8 + 2.2 
Southern Slope 6 — 0.7 | 12.3 + 31 
Southern Plateau *.............. 13 05 a5 +21 
Middle Plateau * ............... 8 48.8 1.1 5.6 1.4 
Northern Plateau*.............. 12 49.6 4.0 111 + 2.8 
6608 666602 7 2.7 + 1.3 03 
5 56.0 1.5 0.1 0.0 
DED vcocddptsdsecctsiaes 4 59.4 + 0.7 + 2.8 + 0.7 


* Regular Weather Bureau and selected voluntary stations. 
In Canada.—Prof. R. F. Stupart says: 


The mean temperature of April was higher than the average in British 
Columbia and Albertaand probably also in all the more northern Canadian 
Territory, while it was below ayerage in Assiniboia, Saskatchewan, 
Manitoba, and from the Great Lakes eastward to the Maritime Provinces. 
Nearly the whole of British Columbia showed a positive departure of at 
least 3°, and the trend of the isotherms would indicate a still larger de- 
parture to the northward. At Dawson, Yukon, the mean temperature 
was 34°, being 4° above average. The largest negative departure, 6°, 
occurred in southwestern Ontario, near Lake Erie, whence northward 
and eastward the difference from average became less, and in the Ottawa 
Valley and thence to the Maritime Provinces it did not exceed 1° or 2°. 


PRECIPITATION. 


The distribution of total monthly precipitation is shown on 
Chart IT. 

The precipitation was above the average in New England, 
northern portion of the Middle Atlantic States, lower Lake 
region, eastern upper Lake region generally, west-central 
Minnesota, southern Iowa, southeastern Nebraska, northeast- 
ern Kansas, northern Missouri, the central portions of Illinois 
and Indiana, eastern Texas, extreme northern and the coast of 
central California, southwestern Idaho, eastern and central 
Washington, Oregon generally, and southern Florida; else- 
where there was a deficiency in precipitation. 

Precipitation 2 inches, or more, in excess of the normal oc- 
curred in New England, west-central Minnesota, southern 
Towa, southeastern Nebraska, northeastern Kansas, northern 
Missouri, and southeastern Texas, the greatest excess being 
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reported from the last-named district, where it amounted to 
somewhat more than 8 inches. 

Deficiencies of 2 inches, or more, were reported generally 
from the South Atlantic and east Gulf States, and the coast 
of Washington, the greatest deficiency, —3.8 inches, being 
reported from the last-named section. 

The greatest amount of precipitation occurred in southeast- 
ern Texas, lower Missouri and central Mississippi valleys, and 
southeastern New England. 

Measurable amounts of snowfall occurred generally as far 
south as the thirty-sixth parallel, except in western California. 

ixcept at very high mountain points no snow remained on 
the ground at the end of the month. 

Average precipitation and departure from the normal. 


° Average. Departure. 
Districts, =: Accumu- 
== Current Current lated 
=>* month, month. since 
A normal. Jen. 1 
Inches. | Inches. | Inches. 
8 6.01 187 | ‘2.8 0.1 
12 2. 34 70 1.0 4.3 
10 1. 08 $2 —2.3 5.2 
Ohio Valley and Tennessee.............. 11 2.81 70 —1.2 2.9 
8 2. 62 118 0.3 +3.1 
10 2. 06 87 —0.3 —0.3 
1.55 79 0.4 0.3 
per 11 3.27 110 10.3 0.2 
Northern Slope................. 7 0.77 46 —0.9 0.9 
canis 6 1. 86 86 —0.3 —1.4 
6 1.08 47 —1.2 —2.9 
13 0.18 31 —2.1 
8 0. 82 80 —0.2 1.3 
7 2.73 O68 1.4 $3.2 
Middle Pacific............ 5 2. 47 100 0.0 16.1 
o 4 1,32 100 0.9 0.2 


*Regular Weather Bureau and selected voluntary stations. 


In Canada.—Professor Stupart says: 

The precipitation of the month was less than the average over the 
western half of the Dominion and very generally above average from 
Lake Huron to the Maritime Provinces, excepting in parts of eastern 
Quebec. In Saskatchewan it was almost nil, and in Alberta and western 
Assiniboia amounted to but afew tenths of an inch. In eastern Assin- 
iboia and Manitoba it was somewhat greater, but in few localities did it 
reach the average. In Ontario and western Quebec, where the average 
was exceeded, it was mostly rain, but in all districts there were a few 
light snowfalls, and very much the same conditions obtained in the Mari- 
time Provinces. 

HAIL. 


The following are the dates on which hail fell in the re- 
spective States: 

Alabama, 1, 8, 16, 25, 
24,25. California, 14, 15,19, 20,2 
29, 30. Connecticut, 2,19. Delaware, 11. 
bia, % Florida, 6,7, 9. Georgia, 1, 6, 8, 17, 26. 


26. Arkansas, 1,7, 12, 13,14, 15,16, 22, 
1, 22, 26, 27, 28,30. Colorado, 
District of Colum- 
Idaho, 16, 


18, 19, 22, - 28, 29. Illinois, 1, 8, 11, 20, 23, 24, 25. Indi- 
ana, 1, 2, 8, 9, 10, 11, 12, 14, 20, 24, 25, Indian Territory, 12, 
21, 30. own, 11, 1: 3, 15, 19, 20, 21, 22, 23. Kansas, 4, 19, 20, 


21, 23, 24, 25, 30. Kentucky, 9, 10, 12, 25, 26. Louisiana, 1, 
2,7, 8,9, 24, 25. Maine, 20. Maryland, 8. Massachusetts, 
11, 19, 30. * eg 8, 9, 10,11, 24. Minnesota, 7, 10, 11. 
Mississippi, 1, 7, 8, 9, 14, 16,17, 20. Missouri, 8, 14, 16, 19, 
20, 21, 22, 23, 24. Nebraska, 1, 19, 20, 21, 22, 23,24,25. Ne- 
vada, 3, 16, 17, 18, es, 20, 21, 26, 29, 30. New Hamphire, 1, 
11,12. New Jersey, 2, 30. New York, 2, 3, 9, 10, 12, 16, 19, 
30. North Carolina, 8 , 12, 16, 20, 21, 26, 28. North Dakota, 
10, 19, 20, 22, 29. Ohio, 1, 8, 9, 10, 11, 12, 24, 25, 26, 30. 
Oklahoma, 5, 6, 7, 21, 22, 23, 24. Oregon, 19, 21, 22, 27.. 
Pennsylvania, 1,9. Rhode Island, 1. South Carolina, 13, 16, 
26. South Dakota, 18, 19, 21. Tennessee, 1, 14, 15, 16, 20, 
21, 25, 26, 28. Texas, 1, 5, 7, 8, 14, 15, 16, 21, 22, 24, 25, 26, 
29, 30. Utah, 1, 2, 6, 15, 19, 20, 23, 28. Virginia, 10, 16, 26, 
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27. Washington, 6, 14, 19, 21, 22, 29. West Virginia, 3, 8, 
9, 10, 12, 23, 26. Wisconsin, 8, 23. Wyoming, 19, 23, 28. 
SLEET. 

The following are the dates on which sleet fell in the 
respective States : 

Alabama, 17. Arkansas, 9, 15, 16, 20. California, 19, 20, 
21, 22, 26, 27. Colorado, 21. Connecticut, 19. Georgia, 17, 
20. Idaho, 16, 27. Illinois, 1, 9, 12, 15, 20. Indiana, 9, 10, 
11, 12, 20. Iowa, 7, 8, 9, 11, 12, 15, 19, 20, 21. Kansas, 8. 
Maine, 1, 12. Massachusetts, 1, 11, 14, 16,19. Michigan, 1, 
2,8, 9, 10, 11, 15, 22. Minnesota, 1, 7, 8,11, 12,14,22. Mon- 
tana, 19, 24. Nebraska, 1, 3, 4, 8, 9, 11, 19, 20, 21, 22, 23, 24. 
Nevada, 3, 19, 20, 22, 23, 26. New York, 1, 2, 3, 10, 11, 12, 13, 
14, 15, 16, 19, 20. North Carolina, 10, 17, 20, 28. North Da- 
kota, 7, 8, 14, 19, 20, 21, 22. Ohio, 9, 10,12. Oregon, 22, 30. 
Pennsylvania, 10, 11, 12. South Carolina, 20, 21, 26. South 
Dakota, 4, 7, 8, 11, 19, 20, 21. Tennessee. ‘{), 10, 13, 14, 16, 
17, 20. Utah, 6, 20, 21, 22, 23. Vermont, 1, 2,11. Virginia, 
10,16. Washington, 5,6. West Virginia, 12. Wisconsin, 9, 
11, 15. 


CLEAR SKY AND CLOUDINESS. 


The distribution of clear sky is graphically shown on Chart 
IV, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographic districts, appear 
in Table I. 

The cloudiness was above the average in the Atlantic and 
east Gulf States, Florida Peninsula, Ohio Valley and Tennes- 
see, lower Lakes, North Dakota, and the middle slope and 
middle Pacific regions; elsewhere it was below the average. 

The average cloudiness for the various districts, with depart- 
ures from the normal, are shown in the following table: 

Average cloudiness and departures from the normal. 


Districts. | Districts. | | 
> | > | 
<«<ié 
New England .............0.. 6.1 | + 0.8 | Missouri Valley ............. 4.7 0.7 
Middle Atlantic.............. 5.9 | + 0.7 || Northern Slope.............. 4.6 0.8 
South Atlantic ...............| 48 0.4 || Middle Slope ................ 4.9 0.5 
Florida Peninsula............ 4.2 + 0.3 || Southern Slope.............. 3.6 0.6 
5.0 + 0.5 Southern Plateau ........... 22, —90.1 
Le eee 5.1 0.1 || Middle Plateau .............| 42 0.3 
Ohio Valiey and Tennessee... 5.9 + 0.6 Northern Plateau ........... 5,0 1.3 
6.5) + 1.0 || North 6.3 0.2 
+ @2 || South 3.6 0.3 
Upper Mississippi Valley..... 4.5 1.0 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms are 
given in Table IV, which shows the number of stations from 
which meteorological reports were received, and the number of 
such stations reporting thunderstorms (T) and auroras (A) in 
each State and on each day of the month, respectively. 

Thundersiorms.—Reports of 2498 thunderstorms were re- 
ceived during the current month as against 2677 in 1903 and 
3289 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: 24th, 24; 
23d, 218; 25th, 188. 

Reports were most numerous from: Missouri, 231; Texas, 
201; Kansas, 145. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the dates of full moon, 
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viz: March 27 to April 4, inclusive, and April 25 to May 3, in- 
clusive. 

In Canada: Thunderstorms were reported from Charlotte- 
town, 30; Father Point, 12; Quebec, 9; Ottawa, 9, 30; King- 
ston, 9; Toronto, 9; Port Stanley, 1, 24; Saugeen, 24; Parry 
Sound, 9, 24; Medicine Hat, 29; Edmonton, 29; Hamilton, 
Bermuda, 4, 5, 19. 

Auroras were reported from Quebec, 10; White River, 3, 19; 
Parry Sound, 3; Port Arthur, 17, 19; Winnipeg, 18, 19; Min- 
nedosa, 13, 18; Swift Current, 7, 17, 18; Banff, 10; Edmon- 
ton, 1, 11, 13, 18, 19, 26; Prince Albert, 1, 2; Battleford, 2. 


HUMIDITY. 


The relative humidity was normal in the upper Mississippi 
Valley; above normal in New England, Ohio Valley and Ten- 
nessee, lower Lakes, North Dakota, and the northern slope, 
middle and northern Plateau, and north Pacific regions. In 
the remaining geographic districts its was below normal. 

The averages by districts appear in the subjoined table: 


Average relative humidity and departures from the normal. 


| ge | ge 
| 
77 + 4 || Missouri Valley ............. 63 | — 2 
Middle Atlantic.............. 66 | 1 || Northern Slope.............. 62 +4 
South Atiantie .........css0-. 67 — & || Middle Slope................ 56 —1 
Florida Peninsula............| 72 | — 2 || Southern Slope.............. 53 | —2 
69 — 1 | Southern Plateau ........... 27 | -3 
69 — 3 || Middle Plateau.............. | 47) + 2 
Ohio Valley and Tennessee... 69 | + 4 | Northern Plateau ........... 64 | + 7 
77 + 7 || North Pacific ............... | 78] + 7 
71| —2/|| Middle Pacific...............| 71 1 
73 + & || South Pacific................ | 66 2 
Upper Mississippi Valley..... 68 0 | | 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is givenin Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
d 
> = | > a 
Stations, 3 Stations. | 3 
= sis = 
= a | > =} 
Amarillo, Tex.........+- | nw. | New York, N. Y........ 16 nw. 
Cheyenne, Wyo.......... 22 58 ow. North Head, Wash...... 2 8s 
Dodge, Kans .........--- 6 57 se, 21 60 8 
Duluth, Minn............ 1 58 nw. 24 58 se 
2 60 nw North Platte, Nebr ..... 8 52 nw 
8 ne. Point Reyes Light, Cal. . 3 53) nw 
Eastport, Me............. 20 He, 6 60 nw 
Fort Smith, Ark......... 8 Ww. 18 60 
Green Bay, Wis......-..- 15 67 ne. 19 w 
19 50 one 21 50 nw 
8 51 nw, _ 29 55 nw 
Jupiter, Fla ...........+- 9 60 8. 30 nw 
Knoxville, Tenn.........) 25 Ww. 6 52 w 
Lincoln, Nebr. 8 64 | nw. | St. Louis, Mo........... 8 60 sw 
9 50 Sand Key, Fla.......... 30 sw 
Modena, Utah ........... 19 53 Sioux City, lowa..... 8 54 
Mount Tamalpais, Cal..... 6 53) | 56s. 
12 58 sw. | Springfield, Mo..... 54 
21 54 ow. atoosh Island, Wash... 11 56 oe, 
New York, MN. ¥.........| Ww. Williston, N. Dak....... 11 52 nw. 


DESCRIPTION OF TABLES AND CHARTS. 


By Mr. W. B. SrockMAN, District Forecaster, in charge of Division of Meteorological Records. 


For description of tables and charts see page 136 of Review for March, 1904. 
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| Elevation of 


Pressure, in inches. 


instruments, 
34 | 22 
os #3 23 
(pi 
| | 28 & 


Portland, Me........ 103 81 117 29.84 29.96 .00 


Concord. ....0..+00 ° 298 70 | 79 | 29.63 | 29.96 08 
Northfield..........-. 876 16 60 29.00 29.97 — .02 
Boston ..... dee 125115 181 29.83 29.97 00 
Nantucket .........- 12 43 | 82 | 29.95 | 29.96 — .01 
Block Island ..... 26,11 46 29.94 29.97 O01 
New Haven........- 106116 15 29.85 29.97 02 
Mid. Atlantic States. 

Albany . ‘ 97102 115 29.87 29.98 02 
Binghamton 875 79 9 29.08 29.98 
New York.........-- $14 108 350 29.63 29.97 03 


Harrisburg. ......... 874 94 104 29.59 29.99 — 
Philadelphia ........ 


Seranton 805111 119 29.12 2699 — 
Atlantic City........ 39 48 «429.98 29.99 .O1 
Cape May 17,47) 29.99 30.01 . 02 
Baltimore ..........- 123 69 117 29.85 29.98 
Washington ........ 112) 59 | 76 «29.88 30.00 .02 
Cape Henry.......-- 11 | 58 | 29.97 | 29.99 
681 83 88 29.24 29.98 04 
Norfolk ... 91102 111 29.91 30.01 00 
Richmond... .......+ 144 82 9 29.86 30.01 


Wrytheville....... 
Atlantic States. 


Asheville ..........- 2,255 53 75 27.66 30.01 
Charlotte. ..........- 773 68 76 29.18 30.038 Oo 
Hatteras 11 12) 47°) 30.00 30.01 . 00 
Raleigh ........-..+- 376 71 | 79 | 29.61 30.02 
Wilmington ..... eee 78 82 90 29.93 30.01 02 
Charleston .......... 48 14/92 29.99 30.04 + .O1 
Columbia, 3. C...... 351 167 175 29.64 30.02 Oo 
Augusta. 180, 89 97) «29.83 30.03 
Savannah ..........- 65 81 89 29.98 30.05 + .02 


Jacksonville ........ 43101 129 29.98 30.08 — .01 
Florida Peninsula. 


Jupiter... 28:10 48 30.0 30.08 — .01 
Key West.. wT 22) 10 | 53 | 29.99 | 30.01 |— .01 
Sand Key...... 25) 40 71 | 29.97 | 30.00 |....... 
Tampa 34 60) (80.00 30.04 — .02 
Rast Gulf States. 
Atlanta 1,174190 216 28.79 30.04 + .O1 
Macon 370 93 99 «29.65 30.04 
Pensacola ..........+ 56, 79 «96 | 29.99 | 30.05 | + .08 
Birmingham ....... 700 136 143° 29.28 30.04 + .02 
88 | 96 29.99 30.05 + .08 
Montgomery .......- 223.100 112 29.80 30.08 
Moridian. 375 84 93) «29.64 30.04 
Vicksburg. .........+ 247, 62 (29.76 30.02 02 
New Orleans ........ 51 88 121) 29.99 30.04 + 
West Gulf States. | 

Shreveport.......... 249, 77 29.75 30. 02 O05 
Fort Smith.......... | 457) 79 | 94 29.52 | 30.00 |+ .04 
Little Rock ......... 357' 93 100 «29.65 30.038 + .05 
Corpus Christi . 20, 48 29.95 29.97 + .02 
Fort Worth......... 670 106 114 29.30 30.01 07 
Galveston. .......... 112) 29.97 30.08 + 
Palestine............ 510 73) «29.49 «30.02 + .06 
San 701, 80 91 29.24 29.96 + .08 
Taylor 583, 55 | 29.38 29.99 + .04 
Ohio Vai. and Tenn, 

Chattanooga wes 762 106 112 29.24 30.06 03 
Knoxville........... 1,004 35 88 28.96 30.08 . 00 
Memphis............ 397 146 154 29.63 30.06 06 
Nashville ........... 46122 134 29.46 30.05 + . 4 
Lexington .......... | 989 75 102 28.94 30.02 - 00 
Louisville. .... 525114 136 29.46 30.04 + .08 
Evansville .......... 72 82 29.55 30.02 + .02 
Indianapolis ........ 822154 164 29.13 30.03 + .03 
628 152 160 | 29.34 | 30.08 + .02 
Columbus............ 824173 190 | 29.13 30.01 — .01 
Pittsburg ........... | 842116 123 | 29.08 30.00 — .02 
Parkersburg . 638 77 84 29.35 30.04 + .01 
1,940 41 50 | 27.93 | 29.99 
Lower Lake Region. 

767 178 206 29.15 29.99 .02 
| a 335 76 91 29.60 29.98 . 08 
Rochester........... 523 81 102 29.41 30.00 — 
Syracuse 597 97 113 | 29.32 29.98 03 
Erie..... 713 92 102 | 29.22 | 30.00 — .02 
Cleveland . 762/190 (201 | 29.18 | 30.01 .01 
Sandusky . 629) G2 | 70 | 29.31 | 30.01 |\— .01 
628120 127 29.32 30.02 + .01 
730153 193 29.20 30.01 — .01 
Upper Lake Region. 

609 63 80 29.36 W.04 + .02 
Escanaba............ 612 40 48 29.40 30.08 + .06 
Grand Rapids.. 707 127 165 29.25 30.03 + .02 
Fe 668 66 74 29.35 30.10 + .08 
Marquette............ 734 76 116 29.28 30.10 + .08 
Port Huron......... 638 70 120 29.32 30.03 + .O1 
Sault Ste. Marie... .. 614 40 61 29.34 30.02 ol 
Chicago .. $23 241 274 29.15 30.05 05 
Milwaukee... 681124 142 29.30 30.06 + .07 
Green Bay.......... 617 49 29.38 30.06 + 


Mean max. + 
mean min, + 2. 


41.0 


5 — - 


= 
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TABLE I.— Climatological data for Weather Bureau stations, April, 1904. 


Temperature of the air, in degrees 


soe 


= 


: 


ee 


— 


~ 


o 


Fahrenheit. 


Maximum, 


Date. 


Mean maximum. 


Minimum. 


Date. 


= 


== 


Mean minimum, 


Greatest daily 
range. 


Mean wet thermometer. 


dew-point, 


Mean temperature of the 


Precipitation, in 
= inches. 

a 
=e 
28 =. 
= 

= 

6S 
= 2 
“ 


77 «6.01 2.8 
82 3.36 |+ 0.3 12 
74 7.51 | + 45) 12 
7.44/4+ 46) 105 
73 2. 95 0.9 14 
68 9<.14 5.7 | 13 
4.08 + 060.5 17 
82, 5.31 1.9) 15 
4.117 
70 6. 64 3.1 13 
2.34 1.0 
72 2. 87 04° 16 
02 16 
3.94 0.6 12 
61 2.07 1.4) 12 
63 1,89 9 
73 3.009 —0.2 10 
--| B32 
58 | 2.37 1.3) 12 
68 2.98 —0.4 12 
638 0.97 |\— 2.4) 7 
65 1.13 2.9 
67 1.08 |— 23 
66 1.64 — 1.4 8 
60 O89 —2.6 10 
80 2.84 1.9 #10 
63 0.29 3.0); 9 
70 1.44 12 
64 0.17 — 3.4 3 
6s 1.23 1.6 ” 
63 1.16 2.2 9 
65 0.35 |— 3.1 3 
6s O81 - 2.1 6 
1.67 — 0.4 
75 2. 85 a | 6 
72 + O38 7 
5 
69 6.66 1.7 3 
69| 205 —28 
67 1. 62 2.1) 10 
oe 
1. 08 2.4) 3 
2. 02 13 
73 3.5 2 
6 1.82 3.0 5 
13) 8 
68 3. 57 2.3 9 
ig 1.04 4.2 5 
69 485 1.0 
67 3. 45 1s 
il 2. 39 2.7 7 
61 3.68 — 1.1 11 
5.15 + 3.6 7 
2. 21 
611,04 8.2 
71 5.02 
3. 25 0.3 6 
3. 62 
69 281 —1.3 
wo 1. 67 2.8 | 10 
65 1.90 | — 3.0) 11 
70; 3.79 | 12 
68 2.35 — 2.4 12 
3. 08 0.6 16 
74 | 2.67 |— 1.8) 12 
10 
69 «5.58 1.8 69 
63 2.28 '-0.9 10 
73 | 2.49 — 16 
70 3.02 4+ 02 20 
2.12 0.8 18 
78 | 3.06 |...... 18 
77 | 2.62 0.3 
77 2.79 0.3 18 
80 2.8114 0.7) 16 
77) 3.50 1.0 17 
78 | 2.83 03 19 
2. 76 22 
04 16 
70 1,77 04 14 
77 1. 65 0.6 15 


70; 8 

67 O89 1.1 8 
78 | 3.23 1.1) 12 
69 82.08 ad; 8 
72 3.01 — 0.1 10 
74 1.79 — 1.1 7 
69 2.07 0.5 10 
6 0.50 —1.9 8 


Total movement 
miles, 


6,920 
6, 096 
11, 335 
5, 354 
7, O82 
8, 
7, 967 
5, 768 
6, 666 
7, 846 


8,217 
7,378 
11, 108 
4, 969 


10, 500 
6,122 
8, O04 
7, 207 
6, 218 
6, 138 
4,975 
5, 807 
6, 807 


5, 2 
8, 459 
6, 703 
10, 102 
9, 463 
9,710 
6, 530 
6, 408 
8, 616 


7, 046 
6,744 
7, 339 
6, 449 
8, 909 
7, 326 
5, 936 
9, 099 
6,314 
9, 227 
4,345 
4, 898 
3,915 


11,194 
8,717 
7, 347 
9, 988 
530 
11, 427 
7, 225 
8,311 
9, 219 


Wind. 


Prevailing direc- 
tion 


Maximum 


velocity. 


Miles per 
hour. 


Direction, 


Date. 


8 


21 


Apri, 1904 


Clear days. 


_ 


y days. 


Partly cloudy d 


11 


o~ 


Cloudy days. 


Average cloudiness, 


> 


=> 


tenths. 


MAN 


te 


Total snowfall. 


on 


—r 


|_| 
| | | lea 
New England. |} 41.8 6.1 
37.2 MS 5 44 17 4 31) 25 34) 31 8,089 sw. Me, 7 7 166.8 9.7 
40.2 47; 22) 4 34) 28) 36) 31 7,081 sw, | 36 n. 7 9 14.6.2 9.9 
41.6 — 67 | 51 4,644 nw. 29) 6 12 12 €310.0 
38.1 63 24 48 14/17| 29 38 | 35 | 30 6,311 8. | 36 nw, 3.10 12.1 
44.6 70 «30 58 26 4 37 32) 40) 33 7,744 w. 32> sone, lv 8 12 5 1.4 
42.8 % 2 48 27 2 38 19 40 39 10,274 sw. | 42) se, 5 15 10 BS T. 
42.2 60°25 48 26 2 36 21 39) 46 11,786 sw. | 48) w. tI 8 13 9 41.6 
72°33 2420 37/27 @) 34 7,715 nw, 40 nw. 16 13 10 7 7. 
43.6 70 30 52; 24) 20 32) 38 34 5,873 28 se, 9 14) 11 5.0 
68 24 50 18 | 20} 35 5,820 #2) nw. | 16) 4 8 18 1.5 
73° 25 25 2 3 24 11,384 nw, 73) nw, 16 6 9 
76-25 55 260 20) «39 | 27 | 41 «33 6,387 nw. | 39) w. 12} 7) 9 14 
79 | 25 57 29 4 41) 29) 42 35 6,388 nw, | 40 nw, 16 8S 18 9 
00 | 25 52) 35 | 35 | 39 6,773 | sw. | nw. | 16 5 9) 16 
68 25 53 25) 4 3Y | 41 | 36 6,208 nw. | 32) ne. | 27) 7) 11) 12 
2. 62 28 21 | 42)... 6,445 nw. nw, 19 7 15 8 
3. sO 625 27 2 41) 30) 43 35 6,228 nw. | 36) nw. | 20 7 10 13 
3. 8125 59 28 15 40) 32) 44) 36 5,918 nw. | 36 nw. 15 6 9 
0. 32 4 4) 31 10,438 se, 48 n. 9 10 15) 
3. 82 | 2 63 27 #17 «39 38 3,857 nw. | 24 nw, | 19 12 
84 26 65 33 4 4 33) 48 42 7,364 8. 34. sw. 12 
84 | 251/64] 29] 4 44/951....) .. 4.399 sw. | 29) sw. | 8 | 
2,293 40 | 47 | 27.61 0. 02 06 | 26) 87 21 #17 40 42°) 3s 4,817 w. 23 | w. 19} 9 
75 25 60) 39 | 42) 36 nw. | 32) nw. | 16 5) 13 3.0 
1 66 32 32 47 «40 sw. | 33) sw. 9 9 0.8 
75 «6.26 65 62 25 54) sw. ne, 15 13 
S425 67 4635 | 49 | 42 sw. | 26 sw, 1} 9 14 
80 2 68 a6 34 52) 47 sw. 31) sw. 25 10 13 
87 16 70 O48 sw. | 34) one, 161015 
59.0 |— 82 15 70 34 49 37 | 52) 46 w. | 37 ne. 4 7 15 
59.6 84 15 70 34 49 38 52 45 w. 32 | w. 19 12 13 | 
63.2 87 | 16 72 43 38 | 48 sw. | 27 w. 10 13 12 
66.4 86 «16 «75 58 25 58 53 sw. 36 sw. 2 8 4 
72.9 
73.4 89 21 8 54 66 22 66 63 9 11/17) 
75.2 s4 s 80 66 71 #15 68 64 ne, 45 sw. 30 16 12 
75.6 |.......| 87 | 18; 79 63 | 30, 16)....)... e. sw. 30 10 13 
70.1 |\— 1.0 | 88 | 20 80) 54/18 Gt | 28) 61 57 w. 24 717 9 
62.2 3.5 
6 6.0 80 o4 47 48) 42 nw. 45 uw. 19 6 16 
50.6 |.......| 70 36 49 | 38 |..../... nw, 26 1611 6415 & 
65.7 7 72 46 | 22]....)... 
58.7 82 69 49 sw. | 33 sw. | 25) 12) 10) & 
65.6 79 74 58 24 59 26 onw, 8 11,17 2 
62.1 72 a6 52 33 49 sw. | 28 w. 8 7 15 8 
- 72 35 49 | 33}... sw. | 26 | se, 25, 11) 1 
f2.4 72 41 | 9 10 13 
67.4 76 6 59 25 60 5A se, se, 25 13 5 
64.6 — 
63.2 — 73 41 | 17; 33 | 33) 49 se, 28 | ne. 16 14 
57.6 - 168 38/13 48 37) 49) 41 62 | w. 
— $291 36,10 49 38) 19 42 ne. 35) SW. 8 9 | 
71.4 5 77 10 66 2 66 64 se, 40 one, 6 ) 
64.0 |.......| 1 74 41} 17; 42 |....)... 8. 4 7 
68.6 1.0 78 4 73 49 #1 64 20 8. 38 Se. 1 
64.6 3.1 | 85 | 20 73 41 35 8. 36 «nw. | 22) 10 
69.6 —0.5 92 20 80 42 10 59 38 se, NW, 1 9 
66.4 |.......| 91 | 20, 78 | 4) 55 41 8. 36 se. | 21) 7 
60.0 — 
80/25 65) 32) 4 45 40) 46 39 sw. SW. 8 11) 11 
52.4 79 | 25 21; 42 87 | 45 38 sw. | 50) Ww, 25 9 10 11 3.5 
78 23 64 35 16 O45 nw. 4) sw. 25 10 10 
53.6 |— 81 11638 30 4 44 45 46 41 nw. 36 38. 110 11 9 T. 
76 | 23' 56 | 27| 4 34/..../... sw. 44 8. 13) 7 12 1.5 
51.0 81 23 60 31 4 42 33 42 sw. | 37 sw. | 11) 8) 10 12 
51.2 |.......| 7299 | @ 27 43 29 w. 34) sw. | 25) 8 15) 7 3.0 
46.4 78 | 23 55 | 25/20 28 | 41° 35 n. 44s. 8 14511 
48.2 77 | 23 57 | 26 | 40! 42) 35 ew. | 31 w. 25; 166.8 T. 
45.0 75 | 23 53 | 20; 37 | 32 | 40 36 sw. 46 Ww. 15) 7 8 15 6.8 0.9 
46.4 76 24 55) 23) 14 30 41 | 36 nw. 24 nw. 15 7 7 16 6.8 1.38 
48.0 76 2457; 4 89) 43 38 sw. | 39 | 111 9 10 5.@ T. 
44.6 77 24 3%) 4 34) 45 40) 36 n. 25 | 9 6 10 14 7.8 5.1 
40.7 6. 
38.8 — 29 | 66 | 24 45| 20' 20 32) 30) 31 sw. 48 sw. | 12 6 19 7. 
39.2 69 24 46 22:19 32) 2 | 36 33 w. 16 5 17 «6. 
40.4 1 | 71 24 48 18 15 33 2 36 32 w. 330 2 4 20 6. 
40.8 |.......| 68 | 24 48 20; 27 |....}.... nw. 42 Ww. 19 i4 6. 
40.2 70 24 46) 26 36 33 nw, 45) 8 18 6. 
40.8 | 72 | 23' 47 | 35 | 29) 37 34 nw. 44 16 17 6. 
42.1 9 74 2 48 | ne. OW. 2 12 5. 
43.0 B 76 23 22:20 29 38 32 w. 37 | ne. 25 15 6. 
41.2 73 «23 «48 20 34 31 37) 33 sw. | 37. ne. 27 19 6. 
37.1 — 71 0.3 6. 
36.0 6 30 4 16 | 16, 28 | 27 | 32 28 | 75 2.64 + 0.5 13 8,452 e, 8 8 11 5. 
25. 2 66 2 43 14/20 29 31 | 26) 74 2. 02 0.1 9 6,542 33 one. 8 11 14 5. 
40.9 78 23 50 20 20 32: 29) 36 30 9,085 | nw. | 42) sw. | 24 11 12 5. 
34.1 /.......| | 42 14/28; 5,413 w. 2 Ow. 16 14 7 4.0 
34.6 2 66 2 4i 18; 3} | 24 7,788 mw. | 36 8. 23 «13 13. 5. 
37.6 4 71 23 44 18/117; 31129) 35! $1 9,807 n. 41 nw. 12 6 15 6 
34.6 3. 69 30 43 12 3 26 | 30 | 24 6,947 BW. 35 nw, 12 14 10 4. 
40.7 4 79 23 23/16 28 | 36); 31 13,081 | ne. | 53 sw. | 24 9 12| 5.) T. 
39.6 — 3. 69 23 46 20 #16 #33 32 35 Bl 9,471 nD. 45 one. & 10 13 5.8 3.7 
37.8 |— 75 23:46 «#+14'16 33 33° 27 9,034 ne. 67 ne. 15 10 13 5. 911.8 
uluth .............! 1, 183) 11 | 47 28.85 | 30.10 .09 342 2 60 30 41 15 27! 22 11,031 | ne. | 60 nw.) 2 12 18 7 48 3.1 
| 


Apnin, 1904. 


Stations. 


North Dakota. 
Moorhead 
Bismarck 
Williston 

Upper Miss. Valley. 
Minneapolis ........ 
St. Paul 
La Crosse........ 
Davenport .......... 
Des Moines 
Cairo 
Springfield, 
Hannibal 
St. Louis 

Missouri Valley. 
Columbia, Mo....... 
Kansas City 
Springtield, Mo 

opeka 
Lincoln 
Omaha 
Valentine .......... 
Sioux City 
Pierre 
Huron 

Northern Slope. 
Havre 
Helena 
Kalispell! 
Rapid City.......... 
Cheyenne 
Yellowstone Park... 
North Platte........ 

Middle Slope. 
Denver 


Concordia 
Oklahoma .......... 
Southern Slope. 
Abilene 
Southern Plateau. 
El Paso 
Flagstaff 
Phoenix 
Independence ...... 
Middle Plateau, 
Carson City 
Winnemacca 
Salt Lake City ...... 
Grand Junction .... 
Northern Plateau. 


Lewiston 
Pocatello 


N. Pac. Coast Reg. 
North Head 


Tatoosh Island...... 
Portland, Oreg...... 
Roseburg ........... 
Mid. Pac. Coast Reg. 
Mount Tamalpais .. . 
Sacramento ......... 
nh Franciseo....... 
Point Reyes Light .. 
Southeast Farallon. . 
S. Pac. Coast Reg. 
Los Angeles ........ 
San Diego........... 
San Luis Obispo .... 
West Indies. 
Basseterre .......... 
Bridgetown ....... 
Cienfuegos.......... 
Grand Turk ........ 
Hamilton 
Havana 


Juan 


Elevation of 


instruments, 
og 
(23/03 
eo SE Bc 
22 22 sf 
52 %2 
= < 
935 54 60 
1,674 16 29 
1,875 14 44 
99 208 
837 102 122 
714 71 87 
606 71 79 
S61 S84 
698 100 117 
614 63 78 
356 93 
644 82 93 
534 75 109 
567 208 217 


784 11° S84 

963 78 95 
1,324 98 14 
85> 
1,189 75 | 84 
1,105 115 121 
2,598 54 
1,135 96 164 
1,572 45 50 
1,306 56 67 
1,233 42 49 
2,505 11 44 
2,371, 42 | 
4,110 88 
2,965 45 51 
3,234 46 | 50 
6,088 56 64 
5,372 26 | 36 
6,200 11 | 47 
2,821 43 52 
5,291 79 151 
4,685 80 56 
1,398 42 | 47 
2,500 44 OA 
1,358 78 86 
1,214) 79 | 86 
1,738 44 | 
3,676 10 49 


3,910 51 58 
4,720, 82 | 92 
4,344 59 70 
5,470 10) 438 
4,366 105 110 
4,608 43 
3,471 53 59 
2,739 61. 68 
757, 52 | 61 
4,482 46 54 
1,929101 110 
1,000 65 71 
211 11 56 
259; 12 | 28 
123 114 151 
213.113 120 
8 7 57 
1M 68 96 
518 56 67 


29 41 
30 57 65 
52 62 67 
6 2 
57 87 105 
352 55 | 62 
82 48 
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TABLE I.—Climatological data for Weather Bureau stations, April, 1904—Continued. 


Pressure, in inches. 


Ss 
this | tals 
| abe z= 
Ses Py o 
<* | 2° | 4 = 
38.6 3.4 
29.07 30.12 13 37.2 4.1 
28.26 30.08 il 40.4 1.7 
28.04 30. 06 10 38.1 4.5 
45.9 
41.0 |— 6.1 
29.14 30.06 07 41.9 3.3 
29.27 | 30.06 Os 43.8 |— 3.6 
29.36 30.01 08 15.6 1.1 
9.13 30.07 10 45.4 |— 5.1 
: . 07 44.3 4.3 
47.0 5.0 
. 08 12.6 6.5 
145.8 — 6.6 
OS 47.6 — 6.1 
4 49.2 7.0 
46.0 5.0 
29.19 | 30.03 . 05 47.9 — 8.5 
20.01 30.06 .10 19.0 5.4 
28.61 30.038 . 06 50.0 7.5 
49.1 — 7.7 
BOL OF 10 5.4 — 6.0 
30.05 10 45.58 5.2 
27.32 30.06 12 4.5 
28.83 30.06 43.9 4.1 
28.38 30. 07 -12 45.0 |\— 1.3 
25.65 30.07 i 41.3 |\— 3.1 
28.77 | 30.11 16 3.7 — 3.0 
45.2 0.6 
27.36 | 30. 02 09 44.6 0.6 
27.46 | 29.99 08 47.6 1.0 
2.50 30. 00 . 038 47.1 3.6 
26.92 29.99 45. 8 
26.60 30.01 44.2 2.4 
23.98 30,00 09 41.5 0.6 
24.62 29.99 O5 44.5 2.3 
23.56 30.08 07 
27.10 30.04 12 47.4 1.2 
51.9 2.3 
20. 95 4.4 2.5 
20. 94 06 4 0.1 
30.04 i 40.0 6.3 
7 O1 1.5 
28.59 30.03 .10 52.7 5.1 
28.70 20.98 58.0 3.0 
§9.7 0.6 
28.16 20.95 —13 
26.24 29.95 08 
68.7 0.1 
20. 89 49.4 2.8 
20. 88 4 44.2 2.6 
28. 29. 87 00 68.0 1.0 
29. 29. 89 00 69.7 0.4 
25.94 29.91 — 1.1 
49.4 0.0 
25.25 | 29. 98 Ol 45.7 2.3 
25.59 240.98 46.9 0.4 
24.58 | 29.93 46.0 
25.58 29.95 | 
25. 33 | 29. 90 02 54.8 1.6 
61.6 2.2 
26.48 30.02 02 47.4 2.8 
27.16 | 30,02 04 52. 2 1.3 
20.19 30.00 55.8 2.8 
25.45 | 29.97 . 08 45.4 1.6 
27.96 30.02 08 2.4 
28.92 30.00 — .01 55.4 2.1 
§1.3 2.7 
29.80 30.08 — .02 51.2 3.2 
29.73 30.01 — .01 46.9 2.3 
29.91 30.04 + .01 2.7 
29.79 30.02 — .01 51.3 2.4 
29.00 30,00 00 49,2 3.1 
29.85 30.01 — .05 54.8 3.2 
29.47 30.04 .03 2.2 
56.0 1.5 
30.08 — 52.4 2.5 
30.05 oo 49.7 
30.02 — .O1 58. 3 1.0 
30. 08 02 58.2 0.0 
30. 08 03 56.8 2.3 
5 3.6 
20.03 | 30.06 |....... 
0.7 
29.67 30.03 — 0.6 
29.64 30.01 02 2.1 
29.90 30.00 0.6 
29.83 30.05 . 00 0.6 
29.98 29.99 |\— .02 
29.93 30.00 | 74.8 — 1.3 
29.89 29.97 — .01 76.0 


Temperature of the air, in degrees 
Fahrenheit, 


Maximum, 


3 
= = 
16 16 30 29 
48 15 28 45 
49 21 | 16) 33 | 32 
21/16 34 30 
23 3) 35 | 30 
24° «16 6 
26 3 
54 24° «16 | 33 
28 | 16; 38 28 
61 33. 
28 | 21) 38 | 29 
56 28 | 17; 39 | 28 
Os 28 | 20; 41 | 27 
27 | 17| 38) 32 
1606 «400 26 
31 9 41 31 
60 28 | 16) 38 | 35 
21 #16 34 
24 16 6 | 32 
57 16 16 43 
55 33 | 40 
5s 14 | 16) 32) 41 
14 16 29 
16 | 16) 32 | 46 
58 20 15) 31 | 46 
22115) 35) 42 
58 17 16) 36 | 40 
22 3 a8 
57 17| 16 32 46 
55 15 9 28 | 42 
ay 10 1 29 46 
10 1 26 | 39 
62 21 16 | 
62 22 
65 23 : 
60 27 16) «38 | 40 
66 2617; 38 | 47 
422s 4d 
oy 3516 «45 
76 | 37/17) 52) 40 
6s 2916 42) 4 
SO 38 | 22) 49 | 47 
62 25 9 37 | 34 
61 12 | 24, 27 | 46 
85 | 37 1 St | 44 
87 4 53 47 
68 $120 44) 31 
no 23 24, 33 | 43 
60 23123 34) 39 
61 23 8 3 4 
61 7; 40 | 29 
68 2 7 42°) 36 
27 7 36 36 
64 30 7 40 36 
68 3 30 
60 26 1 37 | 36 
62 28 7, 39 | 36 
66 33 1 4) 31 
56 38 7, 46 37 
M 30 | 23) 40 | 27 
61 36/23 44 33 
60 33 | 23 42) 35 
4 38 4 44 26 
32 | 23; 46) 33 
63 34 6 44 47 
37 4 2 
32 | 22; 19 
68 38 20 36 
66 38. 20 26 
63 44/20 26 
42/19 49 | 24 
7 44 19 21 
7% 37 | 20| 48 | 38 
72 41} 20) | 36 
66 44/21, 52 25 
68 3520 47 43 
83 | 63 21' 71 | 22 
81 63 12 68) 19 
82 67 4 71) 15 


Mean wet thermometer. 


Mean temperature of the 
dew-point. 


42 5 

45 65 
49 74 
45 69 


Precipitation, in 


inches, 
© | g. 
of 
os 
So gs 
Lea 
gif 
= 
= = 
2. 26 3 
4.62 2.4) 9| 8,529 
1.38 0.9 6 10,473 
0, 78 0.6) 7 8,530 
3. 27 0.3 
1, 83 11 10,197 
1.74 |-- 0.7 | 9 | 6,493 
1.35 |\— 0.9 | 9 | 6,735 
2.05 0.7 6 6,819 
5. 48 9 | 7,394 
2.05 — 0.7 & 6,561 
§.11/+ 1.9] 9] 7,373 
298 — 0.9) 9 | 8,696 
4.51 1110 8,693 
5, 2.6 11 8,594 
3.25 — 0.5 11 | 9,676 
3.50 + 06 
7.35 4.4] 9 | 7,921 
6.69 + 3.8) 10 | 6,915 
3.71 0.1 | 13 | 9, 736 
4.70 2.0) 11 | 8,741 
5.11 2.5 | 10 |11, 264 
3. 20 0.1} 9 | 9,177 
0.40 2.4 2 | 9,333 
2. $2 0.7 | 6 12,705 
0.87 |— 1.1 5 | 8,489 
2. 22 0.7 8 12,357 
1, 89 12) 7 8,271 
0.77 0.9 
0.34 0.6 6,508 
0.06 — 1.0 5,430 
0.18 — 0.9 6,465 
| 6| 4,309 
0. 43 1.8| 8,031 
1,80 0.4) 11 8,667 
1,05 |— 1.6 5 | 3,567 
0. 96 wae 9 | 4,975 
1, 52 0.6 9, 844 
1. 86 0.3 
0.74 13 | 6 | 6,857 
0.25 |— 1.2 | 3 | 6,542 
4.50 — 2.2 11 | 7,535 
1,54 0.0 9 110,340 
2.65 1) 
1.51 1.2) 9 10,085 
0.78 1.4) 
0.93 1.8) 7) 8,182 
0.63 |— 1.1 5 11,739 
0. 03 0.5 | 
0.00 —0.2) 8,984 
0, 05 0.7) 2 6,353 
0.11 1.4) 2 7,283 
0.00 —0.3) 38,517 
0.1} 0 5,082 
0.2) 0 | 6,687 
0.72'—04| | 
0. 20 0.7 | 2) 5,697 
0,24 0.7 6 7,617 
1 | 9,182 
2. 20 0.0 | 7 | 5,185 
0, 26 0.4, 4 4,710 
1.34 0.0 
1,07 4,761 
1. 32 0.2 8 | 3,592 
0. 96 0.0 9 2,800 
0, 98 0.5 7 | 5,923 
1.58 |+ 8 | 4,759 
2.11 0.5 9 4,181 
2.01 |\— 3.5 | 13 |11, 865 
1,16 2.913 |) 4,050 
3. 08 0.3 4,540 
3.84 + 0.4) 14 4,189 
4.10 — 3.3 | 17 11,678 
2, 26 10/18 4,421 
2. 69 0.1) 15 2,547 
2. 47 0.0 
5.14 0.9 17 4,936 
10° 12,675 
2. 88 0. 11 | 4,181 
1, 02 1.5 10) 5,908 
1, 29 0.7 6,544 
2.01 0.3 12 15,029 
2.29 |.......| 183 |10, 890 
1.32 0.9 
1.21 |— 0.1 6 | 4,336 
0.97 — 0.4 2 | 4,225 
0.15 —0.6 4,665 
2. 97 7 | 4,652 
0. 56 2.3) 7 8,264 
3.97 0.4 15 7,306 
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| 


Wind. 
Maximum 
} 
velocity. 
| | 
se, 35 nw. | 1 8 7 15) 6.3:17.4 
n | 44) | 11 12) 9 49) 7.5 
se f2 nw. | 11) 9 7 14 5.8 2.6 
|. 
n. 45 on 10) 11)....) 7.8 
nw. 34 nw 1,15 7) 4310.2 
n. 36 one. | 15) 7 8 4.4) 1.0 
ne, | 35 | ne 25; 13; 4.3) T. 
nw, 36 23; 8 13) 9) 5.2 0.2 
nw, | 34) nw, | 15) 17) 8) 4.3) 1.5 
n. $8 | nw. | 15) 15) 9} 6) 4.0) T. 
n. | 8 3 18) 9) 6.0 
n. 338. | 8 12) 11) 4.6 0.1 
sw. | 47 8, | 23, 15) 11) 4) 3.6) 8.5 
se. | 60| sw. | 8) 13) 9 8) 4.7/5.5 
| 4.7 
n. | sw. | 14) 8] 4.6) 1.8 
nw, | 32) nw. | 9) 15) 7) 8) 4.0 3.0 
nw. | 54] w. | 8] 16] 8] 4.5) 1.5 
se, 42) nw. | 12) 11) 4.7) 2.1 
nw, | 64) nw, | 8 13; 7) 10) 4.7) 1.0 
n. 46 mw. | 8 15) 4 
nw, | 44/ n. | 8 15) 7 8 4.7 4.0 
nw, | 56) nw, | 11) 11] 7] 12) 5.5) 2.5 
nw. | 400 mw. | 11) 12) 7) 
se, 51 8 12) 9 9 5.3) 9.6 
nw, | 37 | nw. 11) 17) 5) 8 4.4523 
| | | 4.6 
e. | sw. | 10) 15) 4.4/0.4 
nw, | 30) 15, 11) 4 4.0 
sw. | n. 14,12) 11) 7) 4.5 
w. 25 sw. | 6 21} 8 3.1 
nw. | 37 | nw. | 8 13) 8) 9] 0.3 
nw, | 58 | w. 6) 11) 13) 6.4) 7.9 
sw. | 36) sw. | 19) 10) 14) 6) 4.7) 1.8 
sw. | 30 | nw. | 6) 14) 11) 5) 4.3) 7.0 
nw, | 52) nw. | 8 9 15) 6 5.2 
| 41 ne. | 24) 8) 13) 9 5.6) 2.4 
se, |52/w. | 6 11) 15) 4 4.4 0.2 
se, | 38 | nw. | 8] 12) 8] 10) 5.0) T. 
se, 57 | se, 6} 8) 5.2 
se, | 43 nw. | 8) 11) 11) 8) 4.6 T. 
se, | 48) sw. | 24) 9) 13) 8 4.8 
se, | 37 | se, 14, 7) 9 4.6 
se. | 57) mw. 22) 6 227 
| | | | 2.2 
e. | 4) w. | 22) 8} 1.8 
se, | 36 | sw. | 23) 23) 1) 2.1) T. 
sw. | 48 | sw. | 23) 22) 8 0} 2.1) 0.1 
e, | 25 | sw. | 20) 24) 5) 1) 1.7) 
w. | 29] n. 5} 27) 2) 1) 1.0) 
nw, | 42 | se. | 26) 13; 9} 8| 4.2) 
| | | | 
sw. 33) sw. | 18 13,10) 7 4.1 0.1 
sw. | 41) sw. | 19) 16) 3) 11) 4.7) T. 
sw. | 60 | sw. | 26) 17) 12) 1) 3.3) 0.3 
nw. | 37 | se. 19 12) 7) 11) 5.0 6.0 
nw, | 34 nw. | 6) 14 2) + 
| | | 
se. | 31 se. | 26) 7) 10) 13) 6.0) T. 
nw. | 24) e, 2611) 9 10) 5.2 T. 
| 28) w. 18) 6) 3.9 
e. | 32) w. 6 10 14 6 4.6 4.1 
ne, | 36 8, 14, 8 4/18 6.4 
8. | 34 | ew. | 19) 16 12) 2) 3.7 
| | | | | 6. 3 
se. | 60) 8. 21 10 10, 10 5.8) 
ne. 17 | ne, 11) 8 10 12 6.0) 
se. 38 | 8. 5 6 18 6 5.6 
sw. | 27 | w. | 14 8 11) 11) 6.0 
e, 56 | 11) 5 9 16) 7.0 
uw, | 28 e, | 18) 6.7 T. 
w. 36 | sw. | 21) 7) 4) 19) 7.2 
se, | 6 7 8} 18) 6.1 
sw. | 58 sw. | 12,10; 9 115.4 T. 
se, 24, 615) 8 714.3 
8. 35 sw. | 19 14 9 7) 4.3 
w. 32 | nw. | 12) 8&8 10) 4.6 
nw. 65 nw, 5 11 6 18 5.4 
nw. 45) nw, 5) 11) 12) 5.5 
3.6 
nw. | 23 | nw. | 20) 17) 6 7| 3.9 
w. 30 23; 13, 13) 3.7 
nw, | 23) w. 21, 4 5 3.0 
w. ow. | 29 14 10 6 4.0 
1017 3 4.5 
e, 41 ne. 24,18 9 3 3.2) 
se, 28 se, 16 6 14 10 5.7 
| | 


* More than one date. 


|| 
a = 
73 
74 30 34, 8&1 
83 | 28 34| 28] 66 
87 | 28 33 28) 73 
68 
75 | 30 36 29) 67 
80 «623 33) 65 
74 | 30 10) 33 66 
79 | 23 39 33) 69 
81 | 23 40 | 34) 67 
77 | 23 46 40 68 
SO 25 10 34 (67 
79 | 23 
79 | 23 44 40 77 
63 
79 | 23 
76 | 22 43 | 37) 68 
75 | 22 45 37 «68 
74. 30 3s 30 62 
73 3s 30 «60 
78 | 14 36 «56 
75 | 30 
36 27) 57 
79 | 29 68 
62 
76 | 27 38 | 32) 66 
78 | 27 42| 39] 78 
77 12 37 | 27) 50 
72 | 38 60 
78 | 28 38 31) 66 
72 | 18 33 | 24) 58 
76 | 27 36 | 27) 58 
69 27 30 22 
Si 3y 60 
56 
78 | 13 0 31) 56 
Pur 3S 24°45 
78 | 22 41 62 
86 2] 32. 56 
80 | 22 44-36 «62 
53 
15 
27 
3,762 10 110 ao 16 20 
7,013 47 | 50 72 «14 34) 14) 28 
6,907 12 25 75 | 12 32 16° 38 
1,108 50 56 10 47 | 22 20 
141 16 46 13 52 34 32 
81 | 12 40 1s 24 
47 
79 | 12 37 29 «59 
so. 30 40 
77 | 12 35 
78 | 14 10) 28 46 
81 42 31 46 
64 
City... 79 «18 39 30) 58 
_ 81 | 12 46 | 42) 73 
Spokane ............ 79 «18 420 58 
Walla Walla =. 81 | 12 51 47, 77 
48 | 46) 87 
Fort 72 | 12 
$1 12 47 
Tacoma 82 | 12 
74/11 16 44 86 
87 | 12 48 42 69 
93 | 11 47 | 42) 72 
71 
62 62 80 75) 4s 44 78 
2,375 11 | 18 43 | 38) 72 
332) 50 | 56 44 66 
69106 117 610 51 45 67 
155161 167 51) 47 74 
| 66 
330 70 93 | 11 
| 338116 123 10 
: 87 94 102 78 | 10 53 
201, 47 | 54 10 50 
87 30 
Puerto Principe..... TCR 
86 19 71 | 68 76 
i 
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TaBue II. —Climatological record of voluntary and other cooperating observers, April, 1904. 


Temperature. | Precipita- | | T | 
emperature. Precipita- | Tempera recipi 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. | | (Fabrenhelt) 
| | | | 
| 
Stationa. £./2 | 
| | =: 
3 | | | | & | 
Alabama. | | | | 
83 | 30 | 57.2 188 | 0.00 Campbell | SS 35 55.2) 1.88 
cs | $3 || 16 | 47.7) 0.05 Chino . 93) 42) 63.0) 0.99) 
Burbeville | St O10) 1.0 || 50 | 20 344) 5.20) 48.0 
| |) San Simon 30 OA. 5| 0.00 92 $3 | 56.9} 3.22 
| 33 | 27 on Crescent City ............ 80| 36) 515) 6.89 
Demop 7 40 66.3) 0.00. 93 | 46/620) 053) 
s3| 30/641 92 33 | 63.9 | 0.00 91 38 | 60.3 2.68 2.0 
#4 | 34 | 61.6 | 1.65 | ot | 2 
mise 72 | Georgetown .............- 79 | 30) 514) 5.52 1.0 
82 2 57.9 | 3. 42 Gilroy (mear) ........... 340 1.72 
| Salons! ite ATC 30) 58.0 | 347 104 43° 70.6 0.05 
36 | 62.8 | 35) 56.7 |.......) Kennedy Gold Mine ..... | 3.01 
89 | 34/622) 2.60 | | Helena | Lakeport (mear).........- 38) 540) 217 
selene! iis ; | 35 61.2) 5.51 | 95 3254.0) 0.90 
Sprig Les 89 33 59.5 | 4.68 Lemoncove............... 36 61.8) 1.96 
Valleyhead 33 a | ++ e Village coe SS a9. 4 3.08 4 1.56 
| | autherville............... 82 31 4.6) 2.42 || Los Gatos SS 38° 56.7 3.66 
slaslisit 72 29) 51.7) 5.21) T. Mammoth, 104 38) 78.8) 0.00 
ei: ount 78 334.5 | 2.96) Marysville . SS 38 1. 30 
eas | 19.55 5. New Gascony ............ Sf} 62.9") 3.70 34 59.0) 1.32 
New porte 2.28 || Mills College .. 179 
O72) 4.2 |) Oregon 87 | 25/526) 243! T. Milton (near) ............ | 37 | 57.8) 1.74 
| cea! cuss 80) 38 | 56.8) 3.27 | 87) 41 64.7) 1.76 
Arizona Canal Co's Dam... 97) 69.7) 0.00 | | Paragould ............... 82} 32 55.6) 4.04) || Mokelumne Hill 3.51 
mi oe 87 | 58.8) 2.11 Montague.............. SS 23° «48.5 3.00 
— inebluff MM 32 57.8 | 4.96 | 82; 28 44.0) 1.60 
88) 34) | 0.00 | Pocahontas 82) 30/543) 5.97) Monterey 38/545) 2.27 
Sissi eal || Princeton ...........-.... 88 | 30 59.4) 4.70 Needles 75.1) 0.00 
Ville 82) Nevada City.............. 8 - 29: | 49.5 | 6.19) 12.0 
ap 1% versprings 78 32) 53.6] 2.97) T. Newcastle........... 37 | 58.3) 2.88 
4 T s2 38 58, 0; 2.89) 95 37 | 5u.4| 1.51 
Dov ‘ 56. 81 30 57.8) 282 SS $8 | 57.5) 2.11 
| 6.00) Texarkana .... | | 2. 
si) 61.7) || Warren 85) 85) North Bloomfield. ........ | 86| 27) 49.7] 5.59 
prings vee +] 3.73 | Ontario (near) ........... 9 | 36 61.6) 1.21 
Bed | 96) 45 | 69.2) 0.00) Peachland*®............. 86 38 | 56.4) 2.71 
Grand Canyon ........... aes! ............. 98 33) 60.8) 0.63 | SKS 
+ OY 6.87 | 44.0 || Pino Grande............. 80 25/ 45.4) 9.25 40.5 
| 87 | 23 52.8) 0.04 Point Lobos .............. 78 41 55.3 0.70 
ce 98] 835 | 67.3] 0.00) | Branscomb 87 | 7 
ee 7) 26 | 48.6 7.04 2.0 Quincy sO 27 | 47.3 | 1.97 1.0 
| 85 | 38) 62.4! 0.00) 9 | 381 56.0) 1.40! 92 30 | 4 | 
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TABLE II. — Climatological record of voluntary and other ther cooperating observers—Continued. 


| Temperature. Precipita- 
(Fahrenheit. ) tion. | Temperature. ture, | Precipita- | 
(Fahrenheit.) | tion. Temperature, | Precipit 
Fah it.) | pita 
| is 
Stations, | ‘lel | | 
| os | 3° tations. z 3 | 
= | | | 
74| 40| 56.7] 2.13 or | | 2 loréda—Co 
veri ose Longs Peale | 0.87| &@ || Orange Home............ o4| 70.2! 201 
33 | 55.2 4 Marshall Pass............ 55 16 32 8 7 1.6 Orlando | 49 71 2 
Sacramento. $4| 38 | 59.0) 1.35 Meeker. 17 | O95 || Plant Clty 
= 57.3 173 77| 21 | 49.6 0. 03 gat | Rockwell” 4 | 69.7. | 1. 55 
Salton...... 5 | 0 | 71. Andrews | 
San Parachute si | 26 | St. Augustine ............ 88 | 43 | 66.8 140 
San Miguel*!............. 90 | Saguache................. 3] 44.0 | 368 Switzerland ........ ..... | iW 66. 1 
santa Barbara 88 | 39 | 58.4 1. 89 76 43. 6 2. 24 70.2 | 1.81 
Santa Clara College. ...... 91 | 34/566) 1.75 || Sit. 28 40 | 63.7 | 2.00 
Santa Monica............- 85 41/584 1.51 Primidad | 20; 824) 217) | | 
Santa Rosa S6 32 54.0 2 99 61 38. 0. | = 56. 2 
97 35 | 69.0) 7.84 Wagon | S438 | 60.8 1.97 
Sisson. | 22 | 46.8) 489 100 | W 82 16 | 48.3 0.68 | 88° 40 66.8 2. 49 
48 24 34.0, 3.90 39.0 | Fall 75 2 | 44.2) 852) 05 16 ‘del 
78 | 46.0) 0.86 1.0 | Hartf 4 _ | 214) 5.0 || as 
Tulare % 34 60.0 0.96 New London at alas 24 54.9) 3.18) T 
Tustin Grosvenor Dale 74| 20/441| 7.62)... 89 41 | 65.3! 1,62 
Ww 97 | 34 60.3 1} West Simsbury.......... af | Fort Gaines ...... 86 39 12.6 202 
4.88 | 17.5 | . 83 26 | 50.4) 3.30 8 80 67.6 | 1.16 
| 79) 24) 48.1) 1.94 | Harrison .. 83 | | 105 
attora : 77| 26 | 48.4) 1.95 | Hawkinsville 87| 34 0.69 
Ashcroft 65 5 | 37.2 | 0.22 2.8 Receivin 79 | 380) 50.0 | 3.14 |...... Lost Mowntai 83 | 96.2 
Asheroft 64 51351 167 g Reservoir*®... 67 29° 51.0) 3.40 83 27 | 56.2 1.41 
Breckenriige e3| Apalac | e3| 47 | 67.1] 251 Moos 168 
Castlerock 82 19 51.6) 0.29 3.0 | Bonita | 47/712) 2.39 Montiel O 
77 | 14 | 45.4 0.73 | Brookevill rrr 85 | 43 65.6 2. 98 Morga | 
75 16 46.0! 0.92 3.2 | Carrabel | 92) 47 | 69.0) 1.30 N 
Collbran ae uniak Springs....... 85 40 | 64.6! 2 25 82; 27/| 2 
53 6 29 8 1.10 92 49 | 71. 4 3. 88. 86 | 35 61.3 1. 63 
77| 20 48.4| 0.56 Gainesville 93 | 47|70.5| 2.98 dn 85 56.7) 3.18) 
| 2 0.15) || Johnstown ............... 89 2.56 Washington............. 85 36 | 57.6| 1.23 
78) 14 | 46.2) 0.39 | 88 48 | 69.6 | 2.25 Way 
Glenwood 0.50 | 89 | 41 | 66.0) 0.97 | ax 
= 0.08 | 2.2 || | 89) 49) 714) 0.82 
als 4) 40.6) 2.2 || 9 | 47/701) 0.87 Albion 
Hoehne 82| 10| 47.5) 1.50 ..... Sinsvl ae “Blackfoot | 
Lake Moral 13/427/ 40 || Middlebe We 68. | Chesterfield 1.09 
| New | sol iene Hailey . 70; 13 39.9) 1.94 4 
Lead e (near) ......... | 58 7 | 82.5 q 92 | Idaho City 79| 17 
679) 65 || Ocala . $51 a5 120 
4 34.8 1.00 10.0 
74, 42.8)| 1.02, 10 
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Stations. 


Idaho—Cont 
Malad City...... 


Priest River * 
Riddle 
Roosevelt ..... 
St. Maries 


Soldier 


Vernon ..... 
linois. 

ne 
Alexander 
Antioch 
Astoria. 
AUTOFR 


Beardstown 

Bloomington ........--- 


Cambrid 


Carlinville 
Carrollton. ...... 
Charleston ..... 
Chester 


cc 


Effingham ....... 


Equality 

Flora..... 
Friendgrove 
Galva .....- 
Greenville. 
Griggsville 
Halfway 


Henr 


Hoopeston 
Kishwaukee ..........- 
Knoxville.........- 


Lagrange .. 


Laharpe 


Martinsville..........-- 
Martimtom. 


Mascoutah 
Mattoon 


Monmouth ............- 
Morrisonville .........- 
Mount Carmel. ......... 
Mount Pulaski ......... 
Mount Vernon ........- 
New Burnside ......... 


cc 
Rile 
Robinson. 
St. John..... 


Sullivan 


TABLE II.—Climatological record of voluntary and other cooperating observers— 


Temperature. | 


(Fahrenheit. ) 


Maximum. 
Minimum. 


2 


77 19) 45 

21 48 

Sl 26 a 

«51.0 
6s 0 31.8 
st 28 | 52.8 
83 29 | 52.0 
73 24 | 47.2 
7 2 44.0 
70 19 40.0 
— 8 | 22.8 
as 26 «49.0 
62 0 33.3 
74 10 40.6 
80 21 | 47.2 
27 3.2 
81 23 «45.8 
24) 47.5 
18 40.3 
20 «42.8 
23 | 46.2 
Sl 20 | 42.4 
80 24 | 52.2 
23 47.1 
87 26 «48.6 
82 23 44.4 
so 24 48.2 
79 27 | 48.8 
24 48.2 
82 26. 
26 «(46.4 
sO 30 «652.2 
82 22 «48.1 
82 24 (47.4 
13° (42.8 
26 | 48.7 


84) 2 

79 22 | 49.1 
82°) 234) 48. 44 
80 | 22 | 45.6 
78| 21 | 47.4 
80 | 28 | 50.9 
44.4 
83 | 23 | 45.4 
79| 44.3 
80 | 27 | 47.8 


80; 25) 47.4 
25 | 48.4 
23 «46.0 
79| 21 | 49.3 
24 «45.1 
83 | 45.2 
80 | 28 | 51.0 
81; 19 41.7 


80 22 | 51.3 
27 | 49.4 
22 | 44.2 
&2 23 | 47.2 
86! 20) 42.2 


to 


= 


Precipita- 
tion, 
a 
|} a8 | 
‘a 3 
= - 
Ins. | Ins. 
2,07 3.0 
1.44 
1.21 
0.45) T. 
0. 96 5.0 
1.29 
1. 60 
1.54 
1.74 
1.08 
1.44 
1. 57 7.0 
493 445 
2.06 
0.79 3.5 
1.33 |.....- 
1,27 2.0 
2. 82 2.0 
1,95 0.5 
5.26 T. 
2.20 
2.10 2.5 
4.35 3.0 
4.21 
4 96 
4.01 4.0 
445 
3.04 
1.84 
88 1.0 
7.34 4.0 
4.4 
5.47 14.4 
2. 86 3.0 
6.44 2.5 
4.28 2.0 
305 | T. 
3.39) T. 
2.29 1.0 
1.20) T. 
4.09 4.0 
4.45 
245 
207) 
2. 60 3.8 
5.16 
4.19 4.5 
BSB 
4.00 a0 
4.08 | T. 
3.61 | T. 
5. 05 20 
2.61 1.0 
3. 81 0.8 
2.84 0.5 
2. 32 4.0 
2.02; T. 
2.06) FT. 
OS 5.0 
2. 86 
4.46 
3. 98 7.0 
0.9 
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Stations. 


IUinois—Cont'd, 


cc 


Winnebago........ 
Vork ville 


Indiana. 


Bloomington ............. 


Bluffton 


Cambridge City .......... 


Connersville ........ 


Crawfordsville ........... 


Delph 


Farmland ..........- 
Fort Wayne ........ 


Greenfield. .......... 


Greensburg 


Holland 
Huntington... 


Jeffersonville........ 


Lafayette ........... 
Laporte ............- 


Logansport... 


Madisona.......... 


Madisonb.......... 


Marengo .......-.--- 
scenes 
Mount Vernon ...... 
Northfield........... 
Paoli 


Princeton ........... 


Rensselaer .......... 
Richmond........... 
Rochester 


Rockville 


ROMO 
Scottsburg. .......... 
Seymour ............ 
Shelbyville ......... 


South Bend ......... 


oc 


Terre Haute......... 
Valparaiso .......... 


Veedersburg ............. 


Vincennes. ......... 
Washington ......... 
Winamac........... 
Worthington ....... 


Indian Territor 


Chickasha ..............- 


Claremore.........-.. 
Durant. . 


Fairland ......... 


Hartshorne ......... 
Healdton.......- 


Okmulgee 

Pauls Valley ...........- 


South McAlester... .. 
Tahlequah ........ . 


Wagoner... 


Webbers Falls............ 


Allerton 


Temperature. 
(Fahrenheit. ) 
= s 
° 
78 20 
21. 48.6 
81 21 | 46.2 
sO 22 | 45.2 
23 | 45.8 
25 47.4 
sl 23 | 47.4 
sl 19 | 42.9 
20 | 42.7 
a0 19 42.8 
77 22 «46.0 
75 is 43.0 
202 43. 
78 2 45.1 
79 25 | 48.2 
77 21 44.6 
24 48.0 
Si 22 | 46.8 
7 21. 45.6 
al 22 45.0 
78 22 | 43.2 
79 25 | 48.5 
77 22 | 44.4 
45.0 
87 31) 49.3 
77 24 | 46.3 
73 2 45.9 
22 | 47.5 
so 25 | 42.4 
76 20 44.6 
21. «51.6 
77 20 43.6 
29 50.8 
23 «45.6 
79 23 45.4 
79 22 | 43.2 
sl 21. «45.0 
25 50.6 
&2 24 49.4 
21 45.1 
77 is 44.5 
78 21 | 45.3 
7 24 | 47.5 
73 23 | 49.6 
7s 19) 44.5 
82 24 | 49.8 
x0 28 0.0 
77 23 44.8 
79 2 6.0 
78 22 44.8 
sO 22 | 47.2 
24 | 49. 
az 24. 0.8 
SI 98 | 51.3 | 
79 27 | %.2 
79 260 «47.7 
78 18 41.5 
78 19 43.6 
7s 28 | 51.4 
76 20 | 44.2 | 
79 23 | 44.2 
25° 48. Ge 
73 27 | 49.7 
28 | 50.2 
st 26 48.1 
78 22) 44.4 
82 2 
32. (61.0 
2 «61.6 
32 «59.1 
91 33° «50.4 
SS 36 «O61. 0 
sO 32 | 54.4 
87 32. («59.9 
33 
31 (63.1 
34) 
93 36 (60.1 
OLS 
82 31 (57.7 
87 28 | 57.3 
35 (O61. 8 
87 384) 63.7» 
79 57.8 
80 56.0 
82 32 | 57.2 
of 29 | 57.8 
75 23 45.4 
81 22 43.3 
77 18 | 42.9 
77 24. 45.6! 


Rain and melted 
snow 


Precipita- 
tion. 


s 


gn 


=> 


> 


SS 


z= 


$2 


Total depth of 
snow. 


— 


= 


0.5 


a3 


5.5 


T. 
6.0 


Continued. 


Temperature. 


Aprin, 1904 


(Fahrenheit. ) 


Stations. 
s | § 
iowa—Cont'd, 
77 22) 45.0 
77 20 44.4 
78 20 44.4 
ss 76 21. 45.0 
Belknap.........- so 27) «(45.6 
Belleplaine.............- 78 21 | 42.9 
Bonaparte 83 24 «46.0 
78 19 443.0 
Cedar Rapids. ......... 80 23 44.5 
78 23 «45.0 
Charles City............. 75 20 42.0 
ov 75 23 «44.8 
College Springs 77 224 46. 84 
Columbus Junction 82 23 | 45.2 
75 23 | 44.2 
78 18 45.8 
77 21.0 45.4 
es 79 19 42.4 
74 17 2.6 
79 19 43.8 
Estherville ......... 76 2 0.9 
Payette 76 18 41.6 
Is 43. 4 
Forest City............-. 21 | 42.4 
Fort Dodge . 76 21 2.4 
75 15 41.4 
76 22 «46.5 
Grand Meadow........... 73 19 | 42.2 
75 21. 44.6 
7% 21 | 44.6 
Grundy Center........... 75 18 45.8 
Guthrie Center.......... 20 «(47.3 
21 | 44.2 
Hanlontown 72 2141.6 
74 20 43.6 
Hopeville ............... 7 23 «45.0 
Independence ........... 75 19 | 42.7 
74 21. 45.4 
82 23 «44.3 
Keosauqua .............- 83 22 45.4 
76 23 46.2 
78 22, 44.8 
78 24 (45.6 
78 22 «46.0 
Maple Valley 
Maquoketa x0) 20 43.3 
Marshalltown ........... 77 20 | 43.7 
Mason City ............-- 75 23 | 43.2 
78 23 | 46.2 
Mount Pleasant......... 76 23 46.0 
Mount Vernon .......... at 19 46.6 
New Hampton .......... 7A 18 41.5 
76 21 | 44.2 
77 22 43.4 
7 22 44.0 
Osage .....- 76 21 | 42.3 
Oskaloosa 75 22) 45.8 
Pacific Junction ........ 74 22 | 44.7 
78 23 | 45.0 
77 20 41.6 
75 13 41,2 
bien ares 73 27 «45.4 
Ridgeway .... 19 44.8 
75 18 | 43.2 
Rockwell City........... 78 23 «43.8 
Bae 75 21 | 43.2 
75 22 | 45.6 
20 | 40.2 | 
Sigourney..............--| 86 22 | 46.6 | 
Sioux Center....... ...- 76 18 41.9 | 


Precipita- 
tion. 
~ 
° 
= 
as 
° 
Ins. Ins 
4.44 
4. 22 0.1 
4.19 # 
4.35 1.8 
3.44 1.5 
5. 08 
5.62 0.8 
4.51 
3.14 1.6 
3. 36 1.5 
3. 05 2.0 
3. 28 
3. 28 
3. 43 1.0 
1,85 
4. 66 1.0 
1.05 2.0 
4.89 1.0 
2.15 2.0 
3. 40 7. 
.74 1.0 
2. 91 0.2 
5.15 2.0 
4. 68 2.0 
2.95 
4.10 4.0 
2.16 0.5 
1.93 1.0 
2. 20 1.0 
5.56 
2. 30 0.5 
7.64 2.0 
1,52 1.0 
3.34) T. 
2. 33 1.5 
2. 51 0.3 
2.35 1.0 
4.66 T. 
4. 29 1.7 
3. 63 1.5 
3. 03 
50 
2.78 0.8 
5. 28 .6 
5.93 y 
2. 28 
2.59 0.8 
4.45 2.8 
3. 20 1.0 
3.0 
3. 45 
4.35 | T. 
2.15 20 
7.98 0.5 
2.40 3.5 
5.49 
2.40 1.3 
3.45 0.5 
5. 54 
4.12 
3. 12 0.2 
2.45 
3.50 2.0 
44 3.0 
6.5 
2. 95 | 
4.06 | 
2.99 | 
3. 60 | 
2.32 1.0 
4. 52 5.0 
4.44 
2.97) 0.5 
19) «6.5 
4.87 
2.15 4.6 


=~ 


a 
= 
> 


| | 
| 
| | 
| 
1. 62 
Murray 
0.1 
5. ?. 
FT. 
on 46 0.2 
80 49.0 1.2 
st 22 | 4.2 
27.) («49.6 ?. 
80 21 | 48.6 .... 1.0 
78 one 0.5 
{ 83 23 | 47.4 ‘ 
81 | 24 47.0 5| 
82 1s) 43.5 2 1.0 
82 25 | 46.2 0.5 
La Salle... 
8.0 
| 
° sl 27 | 49.0 6.0 
..| 80| 51.2 2.5 
Bo 
2.0 
0.6 ‘ ) 
80 25 | 48.5 i 1.0 
20 | 426 
83 20 42.6 
6.0 lowa. 
sores 5. 26 
- 4.56 ° 2.14 0. 
2.91! T. 4.74 | 20 


Aprit, 1904. 


Stations. 


Towa—Cout'd, 
Spirit Lake.......... 


Stock 


Washington ........ 


Westbend . 
Whitten 


Winterset . 


Woodburn ........ ..... 


Burlington. ..... 
Chapman....... .... 
Clay Center 


Columbus 


Cunningham. ............ 
ee 

Bagiewood 


Enterprise ........ 


Fall River 


Farnsworth .............. 


Frankfort ........ 
Fredonia.......... 
Garden City ...... 


Independence ............ 


Manhattan c.............. 
Medicine Lodge .... ..... 
Minneapolis ............. 
Mounthope 


Norton. 


26 


Rain and melted 
snow, 
snow. 


Total depth of 


Maximum, 


> 
= 


t 
au 


ww 
mic 


~ 
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TABLE II. — Climatological record of voluntary and other cooperating observers—Continued. 


Stations. 


Kansas—Cont'd. 


Bardstown . 
Beatty ville .. 
Beaver Dam.............- 


Bowlin 
Calhoun. . 
( ‘atlettsburg. 


Frankfort 
Franklin 


Hopkinsville. 
Middlesboro.............. 
Mount Sterling .......... 
cd 
the 
Williamsburg ............ 
Williamstown ............ 
Louisiana, | 


Cheneyville .... 


Farmerville .............. 
Grand Coteau .......... 5 
chek 
Jennings..... 


| 


Plain Dealing ........... 


St. Francisville .. 

Southern University ..... 
Sugar Experiment Station. 


Sugartown ............... 
Maine. | 


Rain and melted 
snow. 

Total depth of 
snow. 

Rain and melted 
snow. 

Total depth of 
snow. 


Maximum, 

Minimum, 
Maximum, 
Minimum. 


~ 

= 

= 
° 


= 


mag 4 


Sout h Lagrange .......... 


Fess: 


¢ 


290 


Greenspring Furnace 


ane Hopkins Hospital. 


| Mount St. Marys College. . 
t 


Prince Fredericktown... . 


ON 


couse 


Bluehill (summit) 


East Templeton 
Fall River...... 


eae 


Framingham. ........... 


— 


com 


4 191 
Temperature, Precipita- Temperature, Precipita- Temperature. | Precipita- . 
(Fahrenheit.) | tion. | (Fahrenuheit.) tion. (Fahrenheit.) | tion. 
| 
| | 
| | 
| g 
= 
a a 
| | | | i 
| | © | Jus. | | Ins. | ° | Ins. | Ins. 
3.10 2.0 ates Center 27 51.2) &87| 0.7 || Fairfield ................., 406 75 6.0 
3. 26 Kentucky. 64 36) 125 
75 25 | 46.6 | 5.89 i7 30 52.8, 244) 80 | Fort Fairfield............ 69 5 38.9 35 | T. 
) 76 21468) 25 49.9 | 11 40.3 10) 110 
78 23 | 46.1 | S4 25 50.8 13 | tints 30 
78 20 | 45.2 82 20 49.0 35 T. 19 | 4.0) 2.80 |...... 
2t| 45.1 82/ 2 49.9 45 35 || 17% 36.68 
79 26 | 47.7 79 21 51.0 F. 20 40.8 
| 8t 22 | 46.3 79 51.6) T. 41.8 6.5 
82 25 52.0 12.0 
80 21) 46. 85 30 | 52.2 ) 14.0 
73 21 | 43. 24 «52.5 ; 20.0 
76 20 43. 78 25 «51.4 a1 3.5 
7 43. &2 27 0.8 9 20 
75 21 | 45. 79 19 51.5 72 19.5 
79 20 43. Fords Ferry 82 27 8.0 
16, 49 7) &3 30 68 6 38.6 83 3.0 
7 22 «49. . 63 17 2.78 64; 17 5.38!) 7.0 
80 a4 1.90 | T. Maryland. 
76 28 49. 79 1.0 81 27 40 | 
7A 22 | 46. 17 2.0 | 29 52 | 
79 24 | 48 21 77 25 
| 50 37| T 20 | 
26 | 51. 71 1.3 81 19 50.2 1.96 Charlotte Hall............; 25° Sige | 
78 24°) «50. 3.47 | T. 78 21 | GN Sl, 2 48 4 | 
20 | 56. 82 30 OA. 13 0.1 || Cheltenham..............| 90 26 «49, 2. 70 | 
49, 3.78 5.0 76 24° 48, 3.81 0.3 || Chestertown..............| 77] 28) @ 1,99 
| 28 | 51. 5.55 3.0 16), 4&0 |} & 20 46, 1.36, T 
26 | 52. 4. 33 75 26 «48. 81 26 2.16; T. 
23) 48. 2.34) T. a2 cue 
79 28 | 52. 1.55 | T. 77 26 «48. T. 
23 | 52. 2. 34 diese 0 
78 27 | St. T. 34 5S. 
92 24 (56. 1.30 82 29 4.5 
..| 27/508) 436 | 24 50. T. 
76 | 52, 76 25 48. ae 
83 19 | 51, sO 20 «49. 2 0.0 
so) 2.47 25 4. 
Fort Leavenworth 78 28 | 50. 5. 66 2.0 25 50.2 33 
= 10.34 | T. 78 19 49.6 17 
76 22 | 48. 5. 08 2.5 77 24 «46.5 74 | 
29 | 52. 4. 60 1.0 ‘ 98 
27 | 52. 0.95 SS 4 62 | 
77) 24| 48.0) 3.01 87 41 
82 19 49.5 0.88 87 
764) 214) 48.64) 4.84) T. 8 | 36 T. 
74) 2 47.8) 20 || Car .| 80 43 3.0 
82 22 | 51.3] 2.06 86 40 
88} 26 | 52. 1. 47 | 40 T. 
Larned....... 16) 49.0 | 3.02 S4 42 | 
25 3.64) T. 88 38 1.2 
Macksville ...............| 88 22) 1.40 86 40 
82; 28) 51. 339) T. 85 42 Massachusetts. 
50.8) 402; 1.0 87 38 20 43.2 | 73 
Manhattanh.. 78 27 | 50. 4. 66 4.0 8&5 38 69 21 43.6 39 il 
79 21) 49.8 | 5.02 4.0 85 39 ¢ | 20 43.0 53 
76) 27) 51 3. 30 4.0 86; 43) | 69] 23, 45.0 i... 
89 | 31 2.76 | 87; 45 | Chestnuthill .............) 22) 45.2|) | 
77| #2 | 50M | 3.05] T. 87| 33) ¢ a 19 43.0) 9.40 | 
77 | 27) St. 8.33 | 1.5 81, 34 24 42.6) 4.15] 
78 | 30 | 52. 2. 14 | | 65) 24 45.1) 9.41 | 
82; 23) 53.0) 1.80] 34/ 62.8) | Fitchburg a*! .....| 69) 26 41.6 8.06) 
77 28 52.8 | 440) T. 40 66.0) B92 | 70 20 42.8) 6.13) 
21 | 49. 3. 02 | 84 «61.6 00 | 73| 20 452) 878] 
81) 27) 53.8) 2.27 9 40 64.1 70} 19 42.5| 8.60! 
5.48!) 3.0 88 | 36 65.6 09 
77| 26/482) 565| 20 88 | 35 | 63.2 45 | Lawrenoe 71 | 7.22 
81; 53.3 473 | T. 80) 66.4 15 69 21 | 44.6 | 9.32)...... 
_ 78¢| 50.2¢) 8.59 | 87 30 «62.6 76 | Ludlow Center........... 68) 11 39.0) 5.53 | 
77 29 61.4) 621) 2.5 85 35 «62.1 02) | Middleboro ..............| 68 19 43.0) 7.98 
79 | 21/484) 3.13] T. 92 360 «65.8 71 18 43.2) 5.67 
81 | 28 | 54.5) 2.26) 92| 38 66.2 53 | New Bedford..... ....... 64 | 21 42.6) 8.84) 
78; 18/| 50.6; 247); 1.0 | Pittsfield . 3. 43 | 
81 31 | 58.6 | 4.20 | 85 | 46 67.0) | 26 «43.6 811 | 
864) 254) 51.84 0.60 83) 41 65.4 | | Provincetown ............, 25 43.6 5.56 
Valley Falls..............| 25/ 48.4) 316) 20 89; 66.8) B83 | 
Viroqua...... Somerset ®?,..............| 78 20° 45.5 | 10.25 | 
84, 50.9) 1.75) 0.6 15 | 39.5 | 5.06; 12.0 || Taumtom ............ 67 20 | 43.1 | 8.54)..... 
Wamego*!...............1 76! 30/4871 562! 67 | 40.8'| 7.67 | 17.0 || 721 19 45.2! 8.551 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
? 
Stations. | 
s = 
3 
| | x le 
Massachusetts Cont'd. e;e Ins. Ins. 
70 | 19 | 43.2) 9.58) 22 
Williamstown ...... eewa 64) 22) 40. 7 2. 22 5.8 
Worcester 70 23 43.8) 5.95) 24 
ichigan | 
7 | 18/426! 0.68 
Colle 78; 1 34) O50 A 
7 14 40.0) 2.98) 9.0 
Aon Arbor........- 77) 18 | 40.7) 2.09 1.5 
75) 11/400) 471 17.0 
Baldwin 7] 4/42] 1.70] 15.0 
Ball Mountain 76 15 39, 0; 8&7 
Battlecreek ........ 19 41.0) 110) 
Bay Cit 76 12 38.6) 275, 12.0 
78 16 36.8) 270) 7.6 
sees 75 | 16 38.6) 3.06 14.2 
Berrien Springs .... 8 | 2 42.4) 2.17 T. 
Big Rapids 77; 10) 38.6) 3.94 16,0 
Birmingham 75 18 40.0, 1.72 6.0 
Bloomingdale *........ 79) 41.6/....... |e : 
Calumet... 12 | 34.2 1,35 10.5 
Carsonvillet... 18 | 3&2) 80 
Cassopolis ........ 79) 18) 2.20) 
79% 163) 42,88).......]...... 
Chatham 4 32.0 0. 49 
Cheboygan 74) 13 | 36.8 1.07 
2 30.4 1.40 T. 
Detour 14/903] 1.99) 20 
Dundee ... 62 19 «41.1 
76 18 41.4 1.01 0.5 
Fennville .......- 76 |... 2. 49 T. 
Fitehburg......-. 40.2 2. 43 9.0 
Flint 77 14 37.7 2. 35 8.5 
Glad@in. ... 72; 10) 3%2 2. 55 13.7 
Grand Haven 72 19 40.0 
Grand Marais ...........- 63) 7 | 2.38 50 
76 19 41.8 | 2.04) T. 
Grayling 78 5 | 37.6) 4.08) 19.0 
sO 17 | 3.4) 224) T. 
Harbor Beach 7 19 36.7 1. 40 7.9 
Harrison......... 76 9 | 37.3) 280) 12.0 
62 13 35.7 2.04 12.6 
Hastings 79 14 (41.2 2. 24 4.6 
79; 2) 39.4 2.79 15. 0 
Hillsdale 77 16 «41.0 1. 76 
Iron Mountain ........ 73) #18 86.2) 1.00) 6.0 
Iron River 73) 6/348) 160) 20 
6 10 34.6) O73) 3.5 
Ishpeming . ........+. 68 10 32.8 0.88 4.5 
Jackson ..........- 18) 43.4 1.58 | T. 
Jeddo 73 4 39.1 1, 88 5.5 
Kalamazoo............ 78 | 18) 42.0) 390)...... 
78 14 39.8) 1.70) 7.3 
Mackinac Island 71) 18) 35.6) 401) 381 
Mackinaw City........ 70 | 9 M.7) 240 3.0 
Mancelona ............ 7s 4'35.8 0.60) 40 
Marine City.......... 70) 18 39.8) 186) 45 
Menominee ........... 63) 15) 35.4 1. 65 8.0 
Midland ....... 77 | 16/407) 259) 16.0 
73 7/362) 316) 12.1 
Montague...... 74) 18) 41.4) 255) 5.0 
Mount Pleasant . 76 
Muskegon ............ 72; 19) 41.0/ 202) 45 
70° 5*| 33, 0° 2.0 
Old Mission ........... 77 | 36.0) 2.03 6.5 
73 12 | 40.8 2. 21 10.0 
78 18) 41.6 )....... 1.5 
Port Austin ........... 738) «20% 36.15 0.90) T. 
Reed City . 78 | 18/ 39.8! 3.80) 16.3 
Roscommon . 77! 39.4!) 4.60 9.0 
Saginaw (W. 78 11 | 40.2) 2.81 14.0 
St. 70] 0.87 
St. Joseph 75¢| 39.0°) 1.15 |...... 
Slocum ........+.. 72 17| 40.2) 2.7 5.5 
South Haven .......... 70/ 37.6) 1.90) T. 
Thornville ....... .... 74 18 | 42.0) 1.88 14.0 
Traverse City ... 77 6 | 35.2) 2.22) 110 
Wasepi 78 | 17) 48.7] 2.27 |...... 
Webberville ......... 79| 14/393) 242) 13.5 
Weat Branch*............ 744) 10 38.8) 0.63 8.0 
Whitefish Point ....... 48 6/298! 1.84!) 25 


| Ashb 


| Long 


Maplin 


| Mount Iron 


MONTHLY WEATHER REVIEW. 


Stations, 


Michigan—Cont'd. 


Minnesota. 
Albert Lea ... 


Beaulieu 
Bemidji 
Bird Island 


Blooming Prairie....... 


Collegeville 
Crookston . ....... 
Currie 
Deephaven 


Detroit 


Fergus 
Glencoe 
Grand Meadow.. 
Hallock 


Lake W innibigoshish .. 


Leech . 


Miles 

Montevideo .............. 


New London 


New Richland............ 


New Ulm 
Park Rapids. ....... 


r ipe stone 


Pleasant Mounds........ 


Pokegama Falls .......... 


Redwing a 


St. Peter 


Winnebago. .............. 


Canton 
Columbia 


Corinth 


Crystal Springs........... 


Edwards 
Fayette 
Fayette (near) 


| 


| 
| 


Temperature. 
(Fahrenheit. ) 
| 

1 
e | e ° 
76 17 | 40.8 
74 
79 15 | 37.2 
76) 9 | 36.5 
73 17 | 38.1 
77 19 | 39.2 
77 | 9 | 37.0 
36.4 
40.0 
74 19 40.7 
75 12 | 33.3 
73 20 43.6 
16) 39.0 
73 | 18 36.1 
76) 18 40.8 
15 12) 35.6 
73 12) 40.1 
73 9 40.5 

2 16) 38.1 
74 20 39.6 
760 | 36.7 
11) 34.3 
74 12 36.0 
74) «12 | 37.8 
74 18 | 41.2 
74 | 7) 40.5 
76 | 18) 40.3 
76 12 | 37.2 
754 18" 39. 
19 40.4 
75 20 40.8 
76, #18 39.2 
75 | 10) 34.4 
74 18 40.2 
75 21 42.4 
76) 21) 41.5 
70 7 | 33.6 
74 9 36.0 
71 | 38.8 
78 20 | 42.4 
4/342 


Austin ..... 
| Bay St. Louis... 
| Biloxi 


Brookhaven .............. 


Hattiesburg . 


Holly Springs 
Indianola 


Lake Como......... 


Magnolia 


Nitta Yuma......... 


Rolling Green............) 


73 18 41.4 
42.8 
74 17 | 41.2 
75 20 | 42.1 
71 | 124) 35.8" 
74) 20) 41.4 
60 3 | 31.1 
61} 14) 35.2 
2 43.4 
75 | 9 | 37.9 
7] 11) 36.9 
20) 42.6 
82 22 41.8 
78 40.6 
| 

85 | 81) 59.5 
34 | 59.6 
ORS 
83 | 34) 56.6 
46 66.4 
83 | 45 | 67.2 
79) 57.0 
87 | 62.8 
$6 | 61.0 
87) 38 63.2 
35 | 58.2 
78 34) 
37 | 62.0 
a2 31 | 59.0 
aM 37 | 61.2 
39> «61.7 
M4 39 | 61.2 
85 36 | 59.9 
33) «59.0 
39 (64.6 
86 | 87 | 62.6 
78 32 | 56.5 
7 34 | 55.3 
a6 «61.2 
86 37) 4 
84°, 33° 
86 33) (60.2 
61.6 
a9 39 | 65.3 
MM 35) 60.0 
90 2 66.5 
87 60.6 
86 31 
88 | 37 64.8 
40) 66.6 
si 3 63.0. 


Precipita- 
tion. 


snow. 


Rain and melted 


Total depth of 
snow. 


0.8 


te 


~ 


wa 


So SHS 


0, 80 


TABLE I. — Climatological record d of voluntary and other cooperating observers—Continued. 


Temperature. 


Aprit, 1904 


Preci sipita- 


(Fahrenheit. ) tion. 
7 
3 | 
= 
3 
= & 
23 = 
a | a = 
! 
8 | 33 | 58.5) 216 
Pearlington ........... 85) 45 66.8) 3.61 | 
80| 32) 57.4| 217] 
85 43° 65.9 1.46 
Ripley sl 30° 55.8) 3.90 | 
SS $2 60.8 | 2.78 | 
Stonington ......... 2.57 | 
87 38 2.92 | 
Swartwout ......... 36 0.98 | 
University . 32 2.79 
Walnutgrove ............. 2. 48 
82 3S 2. 50 
Waynesboro ...... ... 36 3.65) 
City... 36 2. 35 
| 
Appleton City............| 7 24 49.4) 8.23 1.5 
77 29 | 3.4) 9.41) T. 
Bethany... 77 22° 4.94 3.5 
Blue Springs .. 7 27 | 48.0) 3.88 O05 
Brunswick ............ 80 28 | 47.7 |) 6.85 6.0 
Caruthersville ........... 79 34 54.6) 3.28 
Comeeptiom® 25 46.2) 4.52 20 
79 22 47.0) 6.27) 5.5 
sO 27 | 52.7] 293 1.5 
eee cra 4.52) 
75 25 46.0 6.98) 6.0 
25) 49.0) 6.07] Lo 
2550.6) 4.99 0.5 
79 «47.6 «6.41 50 
3.5 
78 25 46.6) 5.81 4.0 
78 283 | 50.8) 6.66] T. 
Harrisonville ......... 78 27 | 48.1 4.65 4.0 
75 26, 49.8 | 5.02] T. 
79 28 | 47.8) 6.47 8.0 
82 24) 49.2) 435] T. 
Gn 27 | 62.2) 3.70) 
Jefferson City ......... 7 27 | 48.2) 8.00) T. 
78 310 54.0) 4.27 1.0 
75 26 46.7 |) 5.01 3. 
Koshkonong .......... 77 3052.0) 3.96) 'T. 
79 52.0 6.10) Ty 
77 30) 49.8) 7.22 
77 48.9) 6.52 2.0 
76 27 | 48.7 6.58 20 
Lock wood ............. 0.6 
so 19 | 47.4) 6.04 7.0 
Macon .... 27/| 47.4] 7.81] 10.9 
Marblehill ............ S2 27 | 62.0) 3.32 
78 27 | 47.6 | 6.80 4.0 
78 25 44.85) 4.41 20 
7 26 | 47.7 | 7.02 4.8 
ee 77 30) 48.6) 7.66 6.2 
Mineralsprings........... 76 30 | 51.8) 2.25 1.0 
Monroe City .......... is 22 46.2) 6.96 8.5 
77 22 48.4) 8.21 2.4 
Mountaingrove ....... 74 28 49.6) 4.17) T. 
Mount Vernon ........ 7s 29° 6.09 4.0 
78 29 | 53.1 4.05 2.0 
New Haven ........... &2 30) «6.74 2.0 
New Palestine......... 78 29) 49.8) 7.35 2.0 
28 | 49.3 4.78 55 
te 75 27 | 52.1 5. 58 
77 25 47.8) 6.09 4.0 
Palmyra®®................ | 30/| 6.4] 626] 10.5 
80 26 45.9 3.80 9.0 
76 27 | 62.8 | 2.37 
Rockport .... 2.0 
80 29 | 50.4) 5.74 4.0 
78 28 | 49.2 8.21 4.5 
83) 625 | 49.7) 3.82 1.5 
$1) 2 46.6) 6.72 5 
| 2 46.1 5.65 7.4 
76| 271 46.8! 4.52 9.5 
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| 
| 
4.0 
1.0 
9.0 
4.0 
5.0 
2.3 
2.4 
14.0 
val 2.06 |...... 
2.68 14.6 
4.2 
9.0 
1.5 
30 
“26 
3.0 
| 
6.2 
5.0 
“67 
0.5 
1.0 
1.7 
06 1.0 
4.0 
0.1 
0.8 
4.2 
1.3 
2.8 
2.0 
Sandy Lake Dam......... 4.7 
Shakopee 
4.0 
0.3 
2.8 
7.5 
4.4 
1.9 
0.7 
Mississippi. 
Agricultural College. ..... 
‘ 
Kosciusko 211 
3.53 
3.05 
1.31 
2. 48 
1.08 
3. 92 
1.96 | 
2.40) 
cm! 
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TABLE II.—Climatological record of voluntary and other cooperating observers— Continued. 


Temperature. | Precipita- 
(Fahrenheit. ) tion. 
| 
| 
ls 
Stations. | Se 
|se| 7s 
/3 
Missouri—Cont'd, © | Ins. | Ins. 
acces 76 24) 44.8] 5.18 | 13.0 
Warrensburg'...........- 7s 28 | 62.4 ]....... 
65 79 26 | 47.4] 6.73 3.0 
80 21 | 45.4 7.12 1.0 
Willowsprings ........... 76 28 | 51.0) 3.96 
Windsor 77 26 49.0 8.05 
80 25 | 5. 37 
Montana. | 
71 11/41.3 |) 0.40) T. 
Anaconda............- 75 12 | 44.0 | 0.20 2.0 
79 16 44.8 (0.50 1.5 
Boulder 74 43.6) O13 1.5 
72 16 41,8 1. 36 5.6 
Canyon Ferry ........... 78 13) 46.3) (0.56 0.8 
Chester ...... 74 15 44.4 O01 
Columbia Falls...........- 75 15 | 44.3] 0.23 /)...... 
Crow Agency. 76 22) 0.45 
86 $3/38.8 @45)...... 
Deerlodge ........ . 74 18 | 40.8 
ad 77 45.1 0. 98 6. 
75 22) 44.4) O64 1.2 
Fort Harrison............| 80 22 | 53.1 |..... 
72 20) 48.2 0.62 
sO 26) 49.2) 0.68 0.2 
21 | 47.8 | 0.41 3.0 
Lewistown ......... 79 15 45.0) 1.65 3.5 
78 17 | 46.4 1. 06 2.0 
Lodge Girass ....... 21) 52.4) O54 
73 40.9; 6.95) 1.8 
SO 24, 49.2) 0.64 
75 13) 40.8 0.47 0.5 
79 13 | 47.0) 0.27 0.9 
17 | 44.0) 0.90) T. 
8s 13 | 40.7 0.80 1.0 
Redlodge.......... 70 41.2] 2.43 4.0 
74 122) 45.0 0.65 1.0 
73 | 44.7 1.41 
18 | 47.5] 0.52] T. 
Twin Bridges ............ 79 WwW) 45.6 0.10; T. 
14/452/ 1.14!) 1.0 
Wolf Creek. .............| 78| 17/448] 0.70] T. 
70 8 | 37.2 | 0,85 8.8 
71 16 44.0) 0.90) 1.0 
Nebraska. | | 
82 12 43.8) 070) 1.0 
Alliance 82 12 | 49.1 1.00 
77 441 184) T. 
23 46.0) 4.46 
76 22/ 45.0] 5.09/ 1.0 
78 24/484) 3.14 
Beaver ....... 18 | 2.02) 
75 19) 44.6) 315 1.0 
152) 46.24) 0.67 | 
75 6/45.6| 1.47] T. 
79 15 | 47.4 | 0.51 | 
Central City.............. 
74 20 | 45.2); 1.67 
75 46.8) 4.96) 1.0 
79 0.3) 0.99 | 
| 19 | 46.4) 0.83 | 
74 18 | 2.90) 05 
Dawson 77 24) 47.6 5.45 | T. 
77 46.0; 2.55) 2.0 
74 20 | 44.8) 3.85) 1.0 


Temperature, 
(Fahrenheit. ) 


Stations, 
= 
Nebraska—Convt'd. 
Fort Robinson ........... | 15 46. 24 
79 9 | 45.2 
75 200 45.0 
78 22 | 45.6 
Genoa (near) ...... ..... 80 16 46.8 
Grand Island b........... 76 13. 43.6 
Greeley 
82 138 46.5 
ben 74 20 44.1 
74 25 | 45.8 
Hayes Center 
79 14 | 42.2 
sO 24 «47.0 
Holdrege 77 23° 48.0 
esses 77 23 | 44.2 
21 | 48.8 | 
sl 12 45.0 
75 18 | 45.5 | 
Lodgepole...... 82 15 | 45.8 
MeCool Jumction 
80 17 | 45.2 
2. 
76 | 20 | 46.4 
Nebraska City ¢......... 76 25 | 47.8 
79 | 14] 43.2 
77 17 | 43.0 | 
77 12¢) 44. 8¢) 
76 22 | 47.0 
| 77 23 | 47.6 | 
$4) 16 46.1 | 
74) 13 | 45.8] 
| 78] 18) 45.2 
77) 16 | 43.9 | 
Stromaburg ........ | 
76 | 45.40 
| 80 8 | 47.1 | 
University Farm.......... 76) 13) 46.0 
Weeping Water .......... 
Westpoint. | 84) 17 46.3 
75 | 26 | 48.2 
Nevada 
| 84 22 | 48.2 | 
a teens 72 19 | 43.1 | 
Battle Mountain ......... 93 25 | 51.9 | 
7 11 | 42.2 
| SS... 241 47.4 


Rain and melted 


Precipita- 
tion. 


ey 


po 


mio 


Novena 


snow, 


t 


= 


RF 


=> 
> 


snow. 


Total depth of 


~ 
= 


= 


6 
0.5 


Temperature. 
(Fahrenheit.) | 
| | | 
| 
Stations, 
| 
| 8 |g | 
a | a | | 
Nevada—Cont'd, ° 
78 19 48.1 
82 28 45.7 
Cranes Ranch ........... 
| 11 | 47.2 
76 13 43.1 
75 | 10 43,2 
&3 20 49.4 
78° 10° 42. 9° 
88 | 21 49.0 
75 | 22 48.0) 
Lewers Ranch............ 81) 21 47.6 
Lovelocks®!. ........ .. 88 20 
97 20 «(51.8 | 
| gt}| 14] 45.2] 
82; 18 | 43.8) 
6. 76) 14 43. 6 | 
Pioche ......... 81| 17 | 47.6 | 
77; 10} 40.2) 
Reno State University..... 78 | 22 46.2 
|} 91} 22) 53.3 
78) 20 46.6 | 
9 | 20) 47.2 | 
| 11} 47.2 
Wadsworth *5............ | 83 | 21 | 55.1 
Wells®!..... 69 28 | 43.3 | 
| 80 19 | 45.2 | 
New Hampshire. | 
63) 17° 40.2) 
| 38.0 | 
| 7 20 | 43.4 | 
| 63) 11 36.8] 
| 69; 17) 41.8] 
65 17) 41.3 | 
| Franklin Falls ........... 69) 18 41.8 
69 12 40.4 
| 67 12 40.3 
| Jefferson Highlands, 
68; 15 41.2 
63 14 88.8 
71, 20) 44.0 
North Woodstock ........|...... 
67 15 40.9 
65 | 10 | 37.5 | 
| West Stewartstown ......|...... 
New Jersey. | 
Asbury Park.............| 77 | 24) 46.1] 
| 19°) 46. 
Bayonne | 78 | 25 | 46.0 
80 | 22 | 47.3 
| Bergen Point............. 77 | 24 45.6 | 
Blairstown ............... | 78 | 22 46.4} 
85 | 25 50.2 | 
Cape May C. H........... 80 | 23 47.8 
> 70 24° «45.0 
| 80) 25 47.7 
College Farm ............ | 81 23 | 46.5 | 
| 74 22 43.3 
| 24) 47.6 
Englewood 7 | 24) 47.0 
Flemington .............. 80) 25 46.9 | 
Friesburg .......... 24° «47.8 
Hightstown ..... ........ 80} 25 | 47.7 | 
| Imlaystown .............. 80 | 24) 48.8) 
22 | 48.4 | 
79 | 23 | 47.0) 
Lambertville ............| 81 | 25 | 47.8 
70) «16 43.6 | 
79 | 25 48.2 
| 76) 25 | 45.7 | 
New Brunfwick .......... | 26 48.3 | 
79 | 26 | 48.3 | 
| 78| 47.8 
Phillipsburg ............. | 46.4 
78 | 25 | 46.3 
77| 20 448 
72| 20) 45.6 
76) 26 45.0 
| 80| 23 46,2 
South Orange ............ 77 | 25 45.8 
75 | 22) 45.6 
79 | 29 | 61.2 
7 20 | 46.0 
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Precipita- 
tion, 
= 
= 
» 
| 
ce 
an 
a 3 
|e 
~ 
a 
Ins. Ins. 


0.31 0.2 
0. 31 4.0 
0.59 5.0 
T. 

0, 07 0.5 
0.91 


0.05 

0. 85 2.5 
0, 82 4.0 
7. 
0. 37 

0. 05 

0. 60 7.0 
0. 82 4.0 
1.15 5.0 
0.14) T. 
0.72 8.5 
ass T. 
0. 20 2.0 
1,85 7.0 
1.22 10.0 
0. 12 

0. 00 

0. 39 3.0 
5.59 | 13.5 
3.95 21.5 
8.01 | 22.0 
913, 10.0 
6.70 | 22.0 
8, 2 12.3 
8.61 6.0 
6.86 12.0 
6.05 15.0 
4.15 12.8 
3, 37 14.0 
5. 02 10.5 
3.77 21.0 
8.15 
8. 59 6.5 
5.58 | 21.0 
3.20, 19.0 
3.01 14.9 
4.24; T. 
4.16 | T. 
4.36 T. 
1.78 1.0 
4.70 | T. 
2.07 | T. 
2.90 

2. 86 

2.67 | T. 
3.33 | T. 
441. 
3. 46 0.5 
3.49 T. 
3.77 | 

4.48 

4.17 0.5 
3.7 
2. 53 | 

4. 52 2.0 
2.61 | T. 
3.70 

3.43) 1. 
T. 
2.61 0.2 
4.71 A 
3.48 0.2 
3. 60 0.5 
4.19 | T. 
3.49 T. 
2.538; 0.5 
8.27 T. 
246) T. 
3.19 | T. 
4, 22 

ae 1 
8. 65 5 
3.36) T. . 
3.81 | T. 
8.53) T. 
3.50 | T. 
8. 94 


4 
| 
0.15 1.5 
on | 1.01 2.0 
2B OT. 
4. 08 
1.78 0.5 
1.38 | 
0.65 | 
1.99 | 
1. 60 | 
0. 35 0. 56 5.6 
. 25 
. 14 | 
0.85 
71 
70 
5 0.2 
2.0 
a4 
| 2.0 
(2 
57 | 5.0 
0.85 
3.81 
1.81 2.0 
1m 
a4i 
87 | 
68 | T. 
15 | 
26 | T. 
2.0 
19 
£00 5.0 
B25 0.5 
83 1.4 
65 
85 
00 
97 
37 1.0 
5. 80 1.0 
0.64) T. 
2.05) T. 
2.71 
1. 80 
4. 09 
2.03 
1.89 
2.63| 5.5 
1.04 | 
4.70) 0.5 
1. 34 | 
0, 80 1.5 
1, 20 2.0 
1. 69 2.0 
5.10 3.0 
06 
62) T. 
«641.0 
0.1 
T. 
Las 1.5 
07 5.2 
65 
99 | 
43) 3&7 
44 3.0 
7%) 20 
67 | 
82; 2.6 
52 | 
4.42 3.0 
0.41 | 
1.98) 
O50) 
0.30 | 
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TABLE I1.— Climatological record of voluntary and other cooperating observers— Continued. 
| Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
_ (Fahrenheit. ) tion. ( Fahrenheit. ) tion. (Fahrenheit. ) tion. 
| | - | 
Stations. | | | Stations. Stations. =. 
| | 3 a8 | a8 | 78 8 
| 
New ~ ont’d. ° Ins. Ins New York—Cont'd, ad Ins. Ins North Carolina—Cout'd. Ins. Ins 
Vineland....... 21) 48.4) 3.37) T. 3.24 27.0 || Waynesville ............. 75 3.15] 20 
Woodbine. 78 21 46.4) 4.20) T. Number Four............ 62 5 | 36.0) 3.35) 22.1 S6 27 | 55.6 
Alamagordo......... 27 | 59.8) 0.00 67) 17/)41.9) 6.0 North Dakota 
AY 2655.0) 0.13! T. 68 38.0) 3262] 22.4 || 77 13 38.0 2 3.2 
co 25 | 57.2 T. 69 16 4.9 3.09 78 10) 37.0 330) 29.5 
Bellranch 72 26 | 44.9 5.02)...... 77 11 | 35.0; 0.13) T. 
70 1539.2) 3.4 14.2 | Cando..... 13) 38.6 1.37 5.5 
Dorsey 19 | 48.8 1.04) T. Platisburg Barracks ..... 62 160 38.60 1.0 Churehs Ferry 15 36.0 0.89 3.2 
Eagle Rock Ranch. ‘ 79 SF 1 BRO cc 74 20 45.2 OT. 81 16 | 40.4) 1.34) 12.4 
Fort Bayard . 32 | 57.2 0. 00 73 9 «41.2 3. 40 12.5 Devils Lake.............. 72 5 35.2 1. 52 8.7 
Fort Stanton ...........++ 2350.6 0.15) 78 20' 4.5) 5.68) T | 41.2) 0.92 4.0 
Fort Wingate ........ -| 21. (0.30 3.0 Richmondville ........... 70 18 40.4) 2.47 78 10 3.0 0.78 4.0 
Fruitland ......... 92 20 | 4.5 T. 70 19 | 40.4 2.74 12) 39.0 3.30 4.0 
GORD Ripley 72 20° 39.8 4.40 5.0 M 12 | 35.5 115 0.5 
0. 02 0.2 70 542.5 3.49 25 || Ellendale ....... ........ 85 13 | 38.6 2.30 120 
az 8 49.0 1.0 70 41.3) 3.75 11.5 78 14 36.6 2.74 1.1 
Saranac Lake ............ 67 12 | 37.6 2. 59 16.4 SS 12 | 41.4 0.56 | T. 
Mesilla Part 29) «6.8 0.00 Saratoga Springs ......... 68 20 | 41.3 4.12 6.0 7s 13 | 37.6 3. 45 21.2 
Mountainair ...........+- 78 0.5 77 22 46.0 3.02 OS |] 82 9 39.9 141) 4.0 
Roswell 91 27 | 59.6 0.07 72 26 | 45.2 6. 26 0.5 72 35.2 2. 06 11.3 
San 97 25 | 62.1 T. 71 2.62]; 120 || Hannaford............... 76 36.6) 0.18 1.8 
Strauss . er 0.00 3. 39 &6 || Jamestown ............. 78 15 | 39.4 1.85 8.7 
os 20 49.4) 0.15) Southampton............. 62 24, 43.6) 7.17) 0.5 || Kulm............. 79 14 | 38.3 | 2.20 11.5 
New York South Canisteo .......... 68 18 | 39.5; 2.81 73 8 | 33.8 2.42 14.0 
Addison... 69 | 41.3 | 2.27 3.5 South Kortright......... 68 12 | 39.2) 1.99 37.8 1.59 8.5 
South Schroon............| 64 14/385) 320] 17.0 || Medora...................| 42.0 0.30 a0 
13 | 39.6) 241 || Spier Falls........ 68 19 | 41.7) 3.07 78 14/36.8 0.15 
Amsterdam ....... 68 20 2.64 6.0 | Straits Corners ........... 68 71 |. 
Angelica 70 6 «197 7.8 Ticonderoga 63 22 | 41.8 1.47 &.0 Minnewaukon 78 15 36.8 
71; 249)...... 69 37.6, 2.96 11.0 Minot. 5) 37.9 2.90) 14.0 
Arcade . 68 3.02 10.5 Wappinger Falls ......... 76 19 44.5) 3.96) T. 75 7 | 36.0 1.50 9,7 
Atlanta . 68 12 | 2.99 11.0 69 20, 4.8 2.55 13.0 | New England............ sl 13 | 39.2 | 0.32 3.2 
st 71 39.6) 237) 164.0 9 37.9 R86) 13.0 || Park River .............. 75 8 | 37.5 2.05) 10.5 
Ballston Lake............ 6s 41.9) 3.12 9.6 West Berne............... 67 12) 38.0) 3.31 76 12 | 35.7 1.09 6.4 
Redford ..... 7 43.7) ..... 70 20 | 39.5 | 2.30 76 10 37.4 282) 10.0 
68 15 | 42.4) 3.70) T. 67 4.0 3.21 4.0 Rolla 75 34.5 O98 2.3 
Blue Mountain 28 1, 83 11.0 Steele. 79 11 39.0) 0.75 7.0 
Bolivar......... 13 | 38.8) 237) 69 North Carolina. niversity . 72 37.6 7.3 
67 13 39.2) 3.80) «14.0 77 21 | 51.3 sO 39.5 2.83 12.1 
Brockport 74 14/ 40.8; 263) 13.3 || 1.01 17 40.6 1.60 4.0 
Canajoharie..............| 72 18 | 39.7) 2.76 82 56.2, 0.50 70 16 | 42.6 1.1 | 
Carmel .......... 68 2242.6) 4380 0.2 Pavottoville. 2358.5) O58 76 20 48.4 1.1 
Carvers Falls............. 69 17 41.5) 2.93 5.0 || Goldsboro................ 300 1.09 1.5 
Cooperstown 67 16 «38.4 7.0 Greensboro . 29 «58.8 1,51 Bellefontaine. ............ 76 13 2.2 2.0 
7 29 54.8 «(0.94 Benton Ridge ............ 7 20 44.3 0.2 
cece 67 26 | 45.2 6.28 2.0 | Hendersonville .......... 78 20 | 50.3) 2.13/ T. Bladensburg .............. 76 Is 43.6 
3. 05 7.5 Henrietta .......... 26*| 1.13 Bowling Green ........... 77 19 43.6 
Dekalb Junction ....... oe 70 19 | 40.2) 3.11 12.7 72 2 | 49.0; 3.97) T. 16 20 | 42.8) 478 |...... 
De Ruyter. . 15.9 || Hot Springs.............. 75| 15 | 44.7 2.9 
2.00 72 18 | 47.0) 2.41 @2 || Cambridge ............... 78 18 46.2 
65 JE SS 28 58.6 0.82 Camp Dennison .......... 78 22 48.3 = 
71 20 43.2) 2.77 /...... 79 34 | 55.8 2.91 Canal Dover.............. 74 18 44.2 0.5 
won 10 | 36.7) «1,67 9.5 81 50.6| 1.41 T. 72 17 | 42.4 2.3 
Fayetteville ............. 7 18 | 42.0) 3.37) 120 Lincolnton 79 26 54.6) 1.18 2.0 Cardington ........ a 20 43.0 1.0 
Fort Plain... .. 70 22 43.8) 2.93 8.0 70 11} 41.4) 3.11 77 23 «46.4 20 J 
Franklinville ............ | 68 15 | 37.6 | 4.03 26> 53.0°) 1.17 79 21 47.5 1.1 
7 | 36.4); 2.13) 10.0 || Louisburg................ 85 28 56.0 0.45 23 46.6 0.4 
chan 83 25 | 58.4) 2.24) T. Cleveland 70 23 | 42.4 0.7 
66 19 | 2338); || Marshall................. 80 23 48.8) 2.21 1.5 || Clevelamd}............... 72 23° 40.7 
65 17 | 39.6 4.28 7.0 25 6.2 1, 20 75 18 47.9 
cc 67 18 41.6 2.37 6.0 st 22 | 55.7 | 0.85) T. 
Griffin Corners........... 65 11 | 37.6) 2.98 82 23 | 52.8) 0.98 2.0 
65 21 | 41.2 | 2.78 6.8 85 23 | 1.71 77 22 «45.4 2.8 
os 62 21 39.8) 2.32) 10.3 &2 78 20 44.0 4.05 0.8 
Indian Lake..... 62 11 | 34.8 | 2.44 8.6 || Patterson 78 21 | 48.2) 1.66 75 2045.8 3.31 0.2 
Jeffersonville... ........... 69 18 41.6) 3.76) T. Rockingham ............. 79 48.6) 2.23) T. 
Keene Valley ............ 67 M4 2% 54.0) 1.42 79 22| 44.5) 3.36) T. 
Le Roy...... $4008 peeved ss 69 14 | 40.0) 56.18) 23.6 || Salisbury ................ MM 30 60.2 | 1.27 Garrettsville ............. 72 41.6 4.27 0.8 
of 14 | 38.8 3.72 85 24) «(51.6 1.75 75 21 | 44.8 3. 90 0.5 
Littlefalls, City coves 65 1639.3 2.64 86°) 28e «1.30 20 | 45.1 | 3.38 1.7 
71 19 | 40.2 BS 2 0. 84 75 24 49.2 3.36 
ov 2.13 1.0 Soapstone 23 53.9| 2.55) T. 71 41.6 5.19 1.3 
70 15 41.6) 5.58 27.0 | Southern Pinesa......... 86 3159.0) 20) 44.4) 4.49 0.5 
Middletown 70 2), 44.4) 3.66) T. Southern Pines) ......... 86 $2 | 59.8); 1.10 | Hanging Rock............ 76 21 | 50.6 | 2.50 |...... 
Mohonk Lake ............ 69 19 41.6) 3.75 OE 79 37 | 59.9) 1.69 77 17 | 45.4) 2.21) T. 
Moira. 72 19 41.4) 3.13 12.3 a5 29 | 57.1 1.10 Hillhouse.. 7! 11 | 39.2/ 3.75 0.5 \ 
Newark Vailey.. 3. 16 23 54.2) 1.55 70 19 41.3) 4.11 0.5 
North Hammond.......... 68) 20) 40.8) 2.96 4.1 |! Washington .. 59.8) 1.33) | Jacksonboro. ........... 77 241 45.4) 2.83) T. 
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Stations, 


Cont'd. 


Ohio 
Kenton 
Killbuck 
Lancaster 
Lima .... 
Met ‘onnelsville 
Manara 
Marietta 
Marion 
Medina 
Milfordton 
Milligan 
Millport 
Napoleon 
Nellie 
New Alexandria’........ 
New Bremen 
New Richmond 
New Waterford 
North Lewisburg 
North Royalton 
Norwalk 
Oberlin 
Ohio State University .... 
Orangeville ...... 
Ottawa 


Philo 
Plattsburg 
Pomeroy 
Portsmouth a 
Portsmouth 
Pulse 
Richwood ... 
Rittman 
Rocky ridge 
Shenandoah 
Somerset... ... bb 
ringtield 

Upper Sandusky 
Urbana 


Waynesville ............. 
Wellington 
Willoughby 
Wilson 


Oklahoma. 

Beaver 
Cloud Chief 
Eldorado 


Kingfisher 
McComb 
Mangum 
Meeker 


Pawhuska.. 
Sac and Fox Agency. 
Stillwater 
Taloga 
Temple 
Waukomis 
Weatherford 
Whiteayle 


Temperature, 
(Fahrenheit. ) 


Maximum, 
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Minimum, 


- 


— 


Rain and melted 


Precipita- 
tion. 


= 


Si oon: 


snow, 


Total depth of 
snow. 


cow couse 


one 


2.5 
1.0 


Temperature. | 
(Fahrenheit. ) 
Stations. | 
5 
2 = 
= 
| 
Pat 
| 
Aurora 89 28 | 52.9 
80 | 59.7 
22 | 46.5 
88 34 | 58.1 
Burns .... 7s! 25!) 48.8! 
Cascade Locks............ 83 31 | 53.5 
86 30 2 
91 28 52.6 
92 32 | 54.3 
STOVE 87 30 | 53.8 
93 35 | 54.4 
89 30 | 49.6 
Giold Beach. 92 37 | 53.6 
Government C amp , 15 | 40.3 
91 29 | 52.9 
Hood River (near) .......| 86 28 | 52.4 
82 27 | 52.0 
Jacksonville..............| 91 28 | 54.2 
90 29 | 50.7 
Klamath Falls «.......... 78 17 | 47.2 
79 10 | 42.9 
78 24 | 48.2 
McKenzie Bridge ........ 93 25 | 51.1 
McMinnville ............. 87 31 | 53.8 
30 | 52.8 
Mount Angel.............| 85 31 | 53.9 
86 35 | 51.4 
22 | 49.2 
28 | 56.7 
82 20 | 48.4 
87 33 | 53.8 
Silverlake ..... &2 16 | 45.6 
72 22 | 45.7 
87 28 | 53.5 
83 31 | 55.3 
Umatilla 86 30 | 57.6 
81 25 | 50.4 
Wallowa 81 23 | 48.2 
sO 23 | 49.8 
Warm Spring ............| 84 22 | 52.4 
79 24 | 49.6 
was 92 28 | 51.6 
Pennsylvania. 
Aleppo .. 76 17 | 46.0 
73 19 | 43.8 
rere 81 20 | 47.1 
80 21 | 47.4 
13 | 41.2 
71 20 | 43.2 
81 24 | 47.6 
64 15 | 39.4 
78 15 | 45,2 
DoylestOWD 
East Bloomsburg .........|...... 
East Mauch Chunk ...... 79 21 45.4 
67 20 | 42.0 
Ephrata .... 7 21 | 47.4 
Forks of Neshaminy .....|......|.....- 
re 79 24 | 48.2 
73 15 | 42.7 
Freeport 20) 44.0¢ 
80 24 
77 18 44.6 
7 19 42.6 


| Hamburg 


Rain and melted 


Precipita- 


SPrPrrrse 


tion. 


snow, 


Total depth of 


snow. 


eo 


o 


| Temperature, 
| (Fahrenheit. ) 
| 
| | | | 
Stations. | 
gig 
a 
Hanover . ...-| 21) 48.4) 
Herrs Island Dam. . 
Huntingdona............ 
Huntingdon b............ 74 19 | 45.0 
Indiana. 
Irwin ......- 46,2 | 
Johnstown . 74 23 | 46.4 
Kennett ees 79 25 | 47.7 | 
Lansdale . ere 
Lawrenceville. . 68 | 41.0) 
od 80 24 | 47.2 
79 23 | 45.5 | 
77 | 21 | 46.2 
76) 19 | 45.5 
79 24 | 46.8 
Mifflintown .............. 22 | 46.1 | 
74) 12 | 43.6 
New Germantown........ 7| 22) 45.8 
Philadelphia ............. 27 | 50.2 | 
Pocono Lake ............. | 16 | 39.6) 
Quakertown. ............. 80 46.7 
80 | 26 48.1 
75 | 22) 44.0 
Saegerstown.............. bed 
62) 17 | 40.0) 
75 | 11) 43.2 
66) 11 39.0 
South Eaton.............. 70 20 | 44.5 | 
State College ............. 66 19 | 42.5 
Swarthmore.............. 79 25 | 47.9 | 
68 | 20 | 43.0 | 
81; 18 | 46.9 
71 15 41.0 
|| Westchester ............. 79 | 24) 47.2 | 
72; 21 | 45.1 
74 23 | 45.8 
Rhode Island. } 
59 | 25 | 43.8 
66 20 | 43.0 
68 24° «45.0 
67 26 | 47.0 
Providencee ............. | 66 22 | 44.6 | 
South Carolina. | | 
| 85 32 | 59.5 
| 86 41 63.4 
| 83| 382| 59.8) 
87 82 | 57.4 | 
86 40 63.2 
Bennettsville............. | 85 30 | 60.3 
| 86] 88] 61.0 
| 87 | 32) 61.2) 
30 (58.0 
82 35 | 59.2 
Clemson College.......... | & 26 57.6 | 
86 31 | 60.2 
8&5 29 | 60.0 
85 $2 | 59.9 
06.0060: 
85 28 56.4) 
Gillisonville ............. 32, 61.9 
Eas 80 25 | 53.1 | 
82 34 | 56.6 
Heath Springs............ | 84 25 | 54.8 | 
Kingstree a ..............| 84 34 | 58.6 
Little Mountain.......... M4 33 «60.0 
| 86 26 «59.6 
83 | 28) 58.6 
Pinopolis *! 83 | 387 | 59.1 | 
St. Georges 85 | 37 | 60.0) 
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Precipita- 
tion. 


Rain and melted 


snow. 


Total depth of 
snow. 


= || 
| | 
| | 
| 
| Ins. Ins. Ins. Ins. Ins. 
| 78 19 | 44.7 58 1. 93 | 1.36) T. 
75 17 | 43.2 20 0.5 8. 41 | 3.37 | 2. 
79 21 | 45.9 55 1.0 2. 43 | 4.44) T. 
77 19) 44.4 9 T. 2.72 4.05, 1, 
73 20 45.5 33 2.2 3.40 | 4.98) 2 
74 Is 45.8 63 2.0 1. 04 4. 64 1, 
1.0 5. 86 | 4.45) 0. 
24 49.6 48 1.6 4.40) T. 
) 19 43.) 06 T. 2.00 | 2.65 | T. 
18 42. 37/ 1.0 3. 45 295) 
13 | 45. 20 2.0 3. 36 2.48| 0.2 
7 | 42. 33 3.0 1. 82 0.6 
19 43. T. 1.26 3. 78 0.2 
44. “i F. 4.40 1.0 4.52) T. 
21 | 44. 4. 48 
“dk 3. 26 3. 57 0.1 
15 | 42. 79| 1. 0.70 2.74) 0.8 
20 4. 13 1.5 3. 83 
250 48. 18 0.1 4.53 | T. 
10 42. 4.63 | 4.42) T. 
20 44. 14 1.0 2.78 | 3.09) 
1s 41. 9 T. 6. 83 | 3.22) 4.6 
= 21 | 42. 68 T. 8. 75 3.69) 0.3 
76) #19 | 42.6 68 | T. 5.91 | 450/ 0.7 
75 19 43.6 9) 3.63 | 15.0 
| 69| 16 | 42.4 75| 0.5 2.40 | T. 6.42, 0.9 
80 19 45.0 91 1. 46 | 1.89 | T. 
Pataskala | 20/446) 923) 1.3 1.61 | 3.0 
| 74 19 46.1 41 0.6 2.93 | T. 
75 20° 44.6 | 47 | T. 1, 36 0.8 
77| 22/465) 686) 0.8 2.95 | T. 2.45) T. 
55 .0 2. 46 
77 25 | 49.1 31 0 1.07 | 4.06) 0.8 
72 24 | 47. 45 2.76 | 17.5 8.92) 2.0 
77 20 6. 78 3.25) 1.0 
75 17 42. 55 1.15 617). 2.1 
78 2 43. 70 5. 00 | 
74 18 41. 66 1. 80 | 3.70) 1.0 
22 46. 23 1.96 | 
76 21 45. 73 1,89) 5.01 T. 
34 2.77 | 2.34) 2.0 
77 20 | 49.2 5. 59 
| 77 21 | 43.4 15 4. 67 | 5.81 5.4 
| 79 20 44.4 12 0.72 | 321) T. 
| 73 20 | 42.4 58 
21. 43.4 oy 75 5. 42 0.4 
Warren ............ m4] Biss 67 | 2.07 |...... 
Wauseon ....... 7s 19 | 42.2 82 66 2.48) 0.5 
77 21 | 47.0 63 60 
| 76 23 | 46.4 54 |.. 68 3.72 5.7 
| 77 20 43.4 47 | T. 98 1.0 4.27 1.0 
78 20 47.1 81 | T. 37 | T. 
| Wooste 12 | 42.8 59} 2.2 98 4. 52 1.0 
3.63 
| 97 28 60.0 24 8S 
| | | 29) 56.2) 75 | 33) 1.0 
| 27 «59.8 23 | 70 
94f| 23° 58. 8f 06 19 | T. 4 | 2.5 
97 29 | 58.1 72 | T. 34 2.0 
100 30 64.8 80 | 
30 «56.4 11 98 1.0 45 
Fort Reno................| 98 30 (59.9 50 40 | T. 
33 | 61.8 20 | 33} 2.0 95 | 
38 | 1.5 74 | 
90 3559.0 | 14 |...... 43 | 
Harrington .......... ...] 94 31 | 59.3 18 | 66 83 | 
Ee a 29 | 58.2 12 99 0.7 12 | 
95 58) 2.0 63 | 
Jefferson ....... 31 55.6 88 18 1.0 48 
| 89 26 (56.5 17 | 72} 02 44 
86 25 | 53.0 53 | T. ose 2.0 41 
95 30 «59.9 55 | 22, 0.6 41 | 
‘ 90 29° 59.8 53 | $5 | 1. 12 | 
100) 636) [M10 | 
| 93) 29 | 59.0 50 | 61 
Newkirk | 31] 58.6 &3 05 
| 29 60.6 75 37 | 
| 85.7 50 55 | 0.5 02 | 
8s 28 | 57.4 02 29; 0.1 80 | 
10 89} 1.0 50 
y2 33 58.6 29 35| 0.2 37 | 
87 29° 56.0 80 5.66 1.0 66 | T. 
26 | 56.6 79 | T. 77 | 
94| 63.4 46) 0.3 29 | 
25 | 57.9 64 
91 27 | 58.8 90 T. 02 | 
26 | 57.3 75 
85 31 | 57.2 60 1 76 | 
Oregon. } 48 |.... 45 7. 
o4 31 «51.8 56 1 30 
Arlington ................| 85 | 55.8 46 0 16| T. 
Asbland..................| 88| 30| 51.5 1 01 | 
Astoria .................., 361534) 1 02 
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TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. | Precipita- | | Temperat | Pp 
emperature. Precipita- | Temperature. Precipita- 
( nheit.) | tion. | (PFahrenheit.) tion. ) 
| = | = 
| as Stations, Stations. = 
Hisigis |3 | | g | 
| are | Ine. a | ° ° | Ins. Ins. | Teras—Cont’d, | e | © | | Ins 
| 78 | 21 | 51.6) 3.08 4.5 7 
Society Hill.............. a2) si 213) trom City 52.6) 4.30 86 | 646) 4.32 
Spartanburg ............- 83 1.52) T. 26 66. 7 3.21 83 | 62.8 4.08 
85 | 60.8 | 090 | sees 78 | 25 0.8) 3.59 35 64.0 
80 170| T 80 29, 405 Kerrville 91 42 70.8 | 1.85 
a9 2. 28 Knickerbocker ........... 98 66.8 248 
.............2 84 35 | 205 | 79 26 «52.5 2.62 |) Koppert 3.10 
South Dakota. L le 78 | 223) T ere 5.70 
15| 409] 17.5 || Mor — e 83) 3.30) 0.3 | 51 | 67.4) 3.45 
266) 11.0 Milan le 78 | 29) 588) T. 86 38 | 63.4) 6.23 
so! 18(426| 275) 301M = so; 93 | 36 67.5] 2.42 
87 18 | 456| 280) 10.0 New 75 25 | 50.6) 3.57 45 | 67.6 | 5.56 
8.0 || Po 28 | 563) 4.40) Menardville.............. 92) 29)! 62.0)! O52 
38 16 | 43.0 ae 77 21 51.8 | 3 21 2.0 Mount Blanco............ 95 31 59.9) 6.02 
siasl 26 265) &5 | Nacogdoches ............./ 85) 36) GR1) 
Conterville 3.0 Sewanee | 56.2 | 3.82 New Braunfels........... 91 39 | 68.6) 2.99 
Chamberiain ............. 83 40452) 118 7 26/514, 25 2.60 
si| 12|405| 200| || 17) 283) 5.5 | 894 62.0) 2.45 
Elkpoint ........... 78 454) 4.29 75 27 50.8 | 2.90 Rhineland ............... 97 3261.3) 0.00 
a5 10 | 41.4 2 79 29, 55.7) 3.23 | Runge got 40°| 71.4¢/....... 
Fort M 81 15 | 45.8) 0.96 Alban Sabinal | 38 | 69.6) 2.88 
—,............. cal 3 | 65. 2 2.17 | San 36 | 67.2 | 1.64 
Grand River ...... 85 914406] 052 8) 43) 69.4) 3.14 San Saba | 31 66.6 «1.46 
79 13 | 45.4| 1.79 | 3. 87 Santa Gertrudes Ranch 1.50 
aes bie 91 | 385 | 67.6) 6.08 SOMOS 101 30 | 67.0 | 0.93 
764 41.08 as || Beas 95 36 64.8 | 1.51 88 66.2) 3.54 
82 410 | | 88 | 55) 73.1 3.40 | Sulphur Springs. ......... 85 40 62.5 | 4.59 
81 11 | 40.4 457 10.0 Bloneo 978) 65.04) 1,12 40 | 62.2| 4.21 
as 33) 63.8) 2.70 Templed 860040 62.8 | 4.21 | 
81 1/420) 40 | 91) 89 | 66.0) 426 Tilden 98) 35) 71.0) 1.20 
79 12 38.5 a8 86 17 | 63.6 3. 78 Trinity AS 34. (66.5 14 
sor] | 95 40 | 67.2 | 0.80 Waxahachie.............. 92 40/63.0) 4,42 
Pine Ridge | 9 | 32 66.2 2. 87 Weatherford ............. 40 63.6) 2138 
83 101 47:5| T 88 | 39 67.2 3. 08 85 25 55.0) 0.08 
0.41 |...... || Columbia ................ Blackrock. 8 47.8) 026) 20 
Spearfish ............ 88) 19/453) 1.08 | 85) 25/549) O18) 
Tyndall 80 90 | 44.4 332 96 | 39 | 65.0 Coyoto ... 72 14 42.0 0,50 5.0 
Vermillion 98) 57 | 73.4) 2.52 | 19/481] 0.13| 30 
92) 36/628) 4.75) Escalante ............-..- 21 | 48.4) 0.54) 
| . i Ee ane 89) 40) 70.0) 3.44 Experiment Farm........ 91 
3.0 44 | 68.6) 4.96 | | Fort Duchesne ........... | 84) 22) 52.0) 0.25) 0.5 
Ashwood ..... 30 | 54.2) 3.38 | Est ile 95 | 34) 65.8) 2.00 | 2114821 T. 
Brownsville 478 ped 89 | 61.7) 0.00) 75 | 20/457) 1.65 12.0 
Byrdstown ..... ae 100) 48) 77.2) 78) 18/451) 0.96) 7.0 
Charleston ............... Ge 102 | 36 | 68.6) 2.68 | 83 | 14/| 46.6) 0.10 | 
9a | | - . 14 | 78 23 | 46.8) 0.98 |...... 
Dyersburg 7 | 43/522) 2.75 Meadowville ............. 69; 1.30) 40 
76 22/49.8| T. .... 2 | Monti ll 30 | | 86.1 | 
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Stations. 


Utah—Cont'd. 
Mount Nebo ............. 
Mount Pleasant .......... 


seve 
St. 
Scipio 
Snowville 
Soldier Summit ...... 


Tropic ...... 
Vermont. 
Enosburg Falls........... 
Jacksonville ............. 
Manchester ...........-.. 
St. Johnsbury............ 
Virginia. 
Barboursville ............ 
Bigstone Gap............. 
Burkes Garden........... 
Charlottesville ..... 


Dale Enterprise .......... 
Fredericksburg 
Hot Springs...........-. 


Mount Weather.......... 
Newport News........... 


Rockymount ............. 


Stanardaville............. 
Stephens City ............ 


Williamsburg ............ 
Washington. 


Maximum, 

Minimum, 

Rain and melted 
snow. 

Total depth of 
snow. 


ov 


<= 14 “4 


& 
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Stations, 


Washington—Cont'd. 


ons 
Grandmound ............ 
Granite Falls ............ ia 


Lacenter .. 


| 


Mottinger Ranch......... 
Mount Pleasant .......... 


Rattionnake 


Sedro-Woolley............ 
Smoqualaaie ..... 
South Ellensburg ........ 


Sprague 


Wenatchee (near) ........ 


West Virginia, 


| Berkeley Springs......... 


Burlington 


Charleston 


Moundasville ............. 
New Cumberland ........ 
New Martinsville ........ 
Nuttallburg.............. 
Point Pleasant ........... 


rer 


| SPOMCEF . 


sete 
Ww 


| 
| 


| 


| Total depth of 


Maximum, 

Minimum. 

| Rain and melted 
snow, 
snow. 


| Appleton Marsh.......... 


| Butternut . 


4 


= 


, Grand Rapids............ 
| Grand River Locks....... 


Soo 


| Minocqua 


| Valley Junction ......... 


| Chugwater ............... 
| Daniel 


con a 


ac 


Stations. 


Chippewa Falls .......... 
Citypoint.. 
shine 


Koepenick ............... 


Meadow Valley .......... 


Mount Horeb............ 


Port Washington......... 
Prairie du Chiena....... 

Prairie du Chien b........ 
Prentice....... 


Lolabama Ranch......... 


Rock Springs............. 


<i sa 
Yellowstone Pk. (G.Can. ) 
Yellowstone Pk. ( Lake) 


snow, 
snow. 


Rain and melted 
Total depth of 


| Maximum. 


Minimum. 


ore Or 


new 


= 


PSS SN AN SH NOSES 


: 

ao 


se 


ca ance 


= 


er 


Temperature. Precipita- | Temperature, Precipita- | Temperature, Precipita- 
| (Fahrenheit.) | tion, i} (Fahrenheit. ) | tion. | (Fahrenheit. ) tion. 
| 
| j 
| 
| 
| | | | 
| | | | | 
| | Ins. Ins. | Wisconsin. Ins. | Ins. 
80; 24/ 49.1] 0.33 )..... 48.9 | $8.8] 2.65) 80 
50.4 75 39.8 | 2.42] 13.6 
Park City ................| 80] 14 1.69 16.9 | 49.8 76 | 39.6] 2.09] 4.4 
Parowan.................| 78| 4 1.27 | 12.7 | 54.2 
0.44 1.9 51. 6b, |) 78 | 10) 39.3) 220) 17.5 
1.56 | 8.0 56. 8 | | Burnett ..................| 78| 400] 1.52] 
75 15/4 0. 44 A 29 | 52.2 | 24 | 73 —5 33.3) 1.29] 11.2 
84| 23) 4 0.07 | 50.8 05 | 76| 12/395] 266] 13.2 
91; 22/5 0, 02 83 20 | 5 35 | 74) 16 40.4) 2.18 
7 | 30/4 1.92 Loomis ict 28 | 5 78 | 9 39.8) 1.65 
81 4 0.27 1.0 $7 | 33/5 20 7) 
| 79 19 | 4 1, 38 83 33 | 5 29 | 75| 2.00] 
1.0 «19/4 71 | 78| 5 39.8] 1.88 
0.90 68 33 | 5 46 | 7) | 13 | 42.2) 1.31 
2.05 90 30 5 64 70 | 9 62 
77| 45.0] T. 29/ 5 40 | Fond du Lae 78 
75 | 43. Port Townsend .. 72| 36] 51.0 83 | 73 | 12 82 
| 82 28 | 50 12 | 
65 | 22] 43. 28 26) 0.5 25] J 
69 14 | 40. 80 19 | 46 64 | 73) 7 45 | 
6O 12) 36 35 79; 18 80 | 
69 | 18} 42. 79 28 | 49.0 63 | | 74 
59 | 20 | 38. 77-82 | 52.3 19 7 38 
69} 12 | 41. 79-30 | 51.6 | | | 18 | 
62] 10 | 35. 85 80 05 | 74) 20 
65 18 | 39.4 M4 30 | 51.6 | 17 Manitowoc 4 14 
69 40 80 22/ 49.9) | 7% | 10 
67 11 40. 27 | 53.6 | 23 | 
64 16 | 38. Trinidad ................ 83 82 | 55.4) | 
62 13 | 38. 17 | 46.1 89 | 65 | 18 
| 774 304) 49. 84 72) 78 | 10 ‘ 
| 24 | 52. 31) 539 4 || New London ............. 75 | 13 
78| 23) 73 34 | 51.4 | 29 | 1 
76 26 | 74 20 | 44.1 | 11 7 
78 17 | 4. 76 27 | 49.2 57 T. 75 14 1 
71 14 | 44. 80 26 | 50.4) | || Pine River..............., 76] 
83 | 27/556) 81 | 56.4| | | 79] 15 
82 26 | 52.8 70 64 9 
16) 42.5) 3.18) 1.0) 79; 20 oF 
70 18 | 47.3] 1.93 | 16 
78 | 18] 44 1.0 || Bens Run................| 75 | 47.6] 370] 20 || | 9 
85 30 | 56.4 97 77 23) 480) 222) | 67 20 
72| 23/480] 3.02) 0.5 78 16 | 45.6) 3.87) 6.0 || Sheboygan...............) 64) 15 
24/528] 1.20 Bluefield ................., 76| S584 0. 42 | 
25) 51.6 | 2.50 Buckhannon ....... ...... 78 19 | 47.8 | 3.23 3.0 | 7 
79 31) 55.0) 1.36 17 | 46.8) 1.45) 1.0 || Stevens Point............| 78 16 
11 45.1) 4.95 78 15 | 48.4) 3.31 1.0 80 16 
83 | 20/505) 211 78 17 | 47.4) 2.56) 20 74 19 
2. 52 76 20 | 46.4 | 5.86 65 13 
78 26 51.6) 4.08 0.2 | 78 16 
is | 237 20] 484 | 80| 17 
74| 20/43.6| 3.80 22 | 49.8 | 4 
90 60.2) 291 | Fairmont ..... | || Whitehall................, 6] 
28 54.7) 1.61 | 77 19 | 47.8 3.0 Wyoming. 
2 | | Huntington 77 24 | 48.6 | 79 21 
6 | 82 17 | 43.8 | 5 
77 | 47.4 6 77 19 | 47.1 | 2 
21 | 53.8 1 78 19 | 48.6 | 5 
76 17 | 42.9 | 2.0 76 9 
Sz 26 | 53.8 75° 164) 44. 04 | 
77 | 22) 48.7 78 19 | 48.0 1.0 | 80 16 6 
7 2 WO) 3B ¢ sO 25 | 47.0 18 8 | 
25 49.0 27 T. 82 16 | 50.0 14 5 | 
82 | 26) 524) 903 76 19 | 47.6 || Fort Laramie ............| 82 18 7 | 
Wilkerson ..| 80| 27] 51.8 26 76 | 47.9 Fort Washakie...........| 79 | 11 6 | 
53.28 gs 72, «17 | 44.7] | 8 | 
80 | 22 49.4 58 T. 78! 76| 18 6 | 
78/ T. | 82-20 |: 56.8 | | 20 2 | 
| 79) 15 | 45.7 | 17 
SS 30 51.6 | 80 18 | 47.0 Kimball Ranch........... 734, 164 |} 20 
77 15 | 45.0 | 10.7 
7524 | (50.8 72) 10 | 85 
Bellingham ..............| 72] 30 | 49.4 S4 81 12 | 47.0 | 
87 | 78 23 | 48.0 | 84 13 | 2.5 
EERE! 32) 5 4.98 | 74 20 46.9 | 75 15 2.0 
Contralia.................) 92] 52 78 |: 49.6 | Moorcroft ...............| 75| 18 
82 20 | 48 76 20 | 51.2 78 15 | 0.5 
Clearbrook ...............| 83] 27 82 78 19 | 48.2 
Clearwater... 87 29 | 51 75 12 | 44.2 | 78 12 5.2 
| 45 79 «16 | 47.3 78) 21 
&2 21 | 49.6) 1 T. 
75 13 | 44.2 | South Pass 64/—8 12.0 
Conconully .............. | 46 | 7 18 8.0 
Coupeville 72) 34 | b4|—4 | 7.0 
Crescent..................| 78 26 | 47 | 27'| 51.6 62 | —12 Tete 
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Wyoming—Cont'd. 
Yellowstone Pk.(L. Basin) 
Yellowstone Park( Norris) 


Canovanas 


60 
Hacienda Colosa 


Hacienda Josefa 
Hacienda Perla 


ce 


San German.... 


Santa Isabel ............. 


Yauco . 


Mexico. 


Coatzacoalcos .. ......... 
Leon de Aldamas 


Maximum, 


Mean. 


Rain and melted 


snow. 
Total depth of 
snow. 


SS 
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Stations. 


New Brunswick. 


Isthmus of Panama. 
dvs 
coves 


A laska. 


| 
Copper Center............ 
Pere 


Mine 


Teikhill..... 


Arizona, 


Florida, 


New Mexico. 


Albuquerque .............] 
North Carolina, 
Mount Airy .............. 


Oklahoma, 


Vermont. 


ov 


Porta Rico. 


La Carmelita. 


Rain and melted 
snow. 
snow, 


Maximum. 
Minimum. 
Total depth of 


= 


SI Or cr to to 


FPS 


= 


- 


3 


Aprit, 1904 


observers. Late reports for March—Continued. 


EXPLANATION OF SIGNS, 


*Extremes of temperature from observed readings of dry 
thermometer. 

A numeral following the name ofa station indicates the 
hours of observation from which the mean temperature was 
obtained, thus: 

1 Mean of 7 a. m.-+9p.m.+9p. m. + 4. 

2 Mean of 8 a. m. + 8 p. m. + 2. 

3Mean of 7 a. m. +7 p. m. + 2. 

4Mean of 6 a. m. + 6 p. m,. + 2. 

5 Mean of 7a. m. + 2 p. m. + 2. 

®Mean of readings at various hours reduced to true daily 
mean by special tables. 

The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italic letter following the name ofa station, as “ Liy- 
ingston a,” “ Livingston },”’ indicates that two or more ob- 
servers, as the case may be, are reporting from the same 
station. A small roman letter following the name of a 
station, or in figure columns, indicates the number of days 
missing from the record; for instance “®’’ denotes 14 days 
missing. 

No note is made of breaks in the continuity of tempera- 
ture records when the same do not exceed two days. All 
known breaks, of whatever duration, in the precipitation 
record receive appropriate notice. 


CORRECTIONS. 


February, 1904, Georgia, Diamond, make minimum and 
mean temperatures read 13 and 43.4 instead of 5 and 39.4; 
March, 194, make minimum and mean temperaturcs read 
20 and 53.6 instead of 12 and 49.9. 

March, 1904, Colorado, Durango, make snowfall 13.0 in- 
stead of 11.0 inches. Indiana, Markle, make precipitation 
6.10 instead of 6.60. lowa, Earlham, make precipitation 
1.69 instead of 1.19. Kansas, Republic, make precipitation 
0.49 instead of 1.39. Mississippi, Pittsboro, make precipi- 
tation 5.29 instead of 4.72. Wyoming, Phillips, make pre- 
cipitation 0.41 instead of 0.95. Wyoming, Leo, make mean 
temperature 31.7 instead of 31.8. 

Page 134, column 1, line 5 from top, make “ below’’ read 
**above,.”’ 

Note.—tThe following change has been made in the names 
of stations: Washington, Usk changed to Cusick. 


= 
} 
Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit.) | tion. | (Fahrenheit. ) tion. 
nae | 
Stations. | | | 
= 
| 
Perle Rice. 93 7) «80.8 
AS 68 77.6 iso 
Cayey Late re for i 
87 74.0 Oo 47' —@ 
6 74.8 95 5 
ene aS 64 «76. 35 HM —10 26. 
87 71 | 7 06 4 4 24.0 ( 0 
85 | 62 74. 52 11 30, 
59 71. 12 42 16 
8s 59 72. 06 465 | 
Las Marias.. 61 74. 90 
60 76.8 3.06 s4 22 58.7 0.00 
65 7s | 
57 73 4 
63 76 36 
San Salvador............. 60 6 06 71 189.6 2.58 )...... 
SS 60 0 80 1452.7 2.45 
6 61 Texas 
| 
. 
| 


1e 
As 
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Stations. 


New England. 


Nantucket, Mass................--. 
Narragansett, R. 
New Haven, Conn ................. 


Middle Atlantic States. 
Albany, N. Y 


Binghamton, N. 


New York, N. Y 


Atlantic City, 
Cape May, N. J 
Cape Henry, Va.f........... 
Lynchburg, 
Wytheville, Va 


South Atlantic States. 


Agusta, GE. 
Savannah, 


Florida Peninsula. 


Jupliter, Fla 


Eastern Gulf States. 


Birmingham, Ala.f ............... 


Western Gulf States, 


Shreveport, 
Corpus Christi, Tex................ 
Ohio Valley and Tennessee. 
Chattanooga, Tenn ................ 
Evansville, Ind.¢ ..... 
{ndianapolis, Ind .................. 
Parkersbur, 
os 


Lower Lake Region. 


Upper Lake Region. 
Alpen mich 


Component direction from— 


N. | E from— tion. 
Hours. Hours. Hours. Hours. ° Hours. 
13 24 16 20 8s. 20 w. | 12 
20 20 12 24 w. | 12 
ll 5 10 10 n. 6 
22 28 6 13 s. 49 w. 9 
16 29 n. 84 Ww. 18 
11 2 13 21 s, 24 w. 20 
15 21 13 23 s. 59 w. 12 
22 18 16 19 n. 37 w. 5 
| 
24 22 6 19 n. 81 w. 13 
10 3 10 15 n, 36 w. | 9 
20 18 15 23 n. 76 w. 8 
20 16 15 a4 n. 66 w. 10 
23 15 4 23 n. 48 w. 12 
17 16 11 28 n, 87 w. 17 
21 19 11 24 n. 81 w. 13 
M4 19 13 24 s. 66 w. 12 
21 18 13 24 n, 75 w, 11 
26 10 16 26 n. 32 w. 19 
8 13 10 | 6 s. 39 e. 6 
5 19 12 29 8s. 77 w. 18 
19 27 ll 13 s. 14 w. 8 
20 21 12 21 s. 84 w. 9 
9 15 10 35 s. 77 w. 26 
25 | 21 15 19 n. 45 w. 6 
13 22 15 23 s. 42 w. 12 
20 19 4 23 84 w. ot) 
20 19 9 29 n. 87 w 20 
17 20 12 25 in 
2 14 2% 56w 4 
14 17 16 24 s. 69 w 
15 17 14 27 s. Sl w 13 
14 | 20 12 28s. 69 w 17 
20 | 21 17 16 8s. 45 e 1 
li | 19 20 22; s. 8 
28 1 32 5 n. 57 e. 32 
15 5 16 2 n. 4 e. 17 
23 | 6 18 25 nm, 22 w. 18 
| 
18 | 17 12 28 n. 87 w. 16 
11 5 13 76 w. 
15 6 6 10 «on. 24 Ww. 10 
9 9 9 11 2 
22 25 8 16 s. 69 w. 8 
14 23 16 22 34 ow. 11 
11 6 63 w. 7 
19 2 15 14 27 e. 2 
21 27 16 ll s. 40 
bb 23 23 13 s. 51 e. 13 
21 | s 28 12 n. 51 e. 21 
a4 17 19 | 16 n. 23 e. 
12 28 36 1 s. 65 e. 38 
25 21 9 63 e. 13 
12 | 33 22 | 7|\ 8 3e. 26 
23 | 23 19 8| e 11 
21 21 30 6 e a4 
10 13 11 4 s. 67 e s 
2 20 12 23 w. 11 
19 19 9 28 w. | 19 
24 18 18 16 n. 18 e. 6 
19 18 11 23 n. 85 w. 12 
19 19 15 22| w. 7 
10 7 8 | 10 n. 34 Ww. 4 
26 19 15 | 14; n. 8 7 
19 16 19 20 n. 18 w.) 3 
19 20 4 18 s. 76 Ww.) 4 
27 14 10 24 n. 47 w. | 19 
20 21 12 22 8s. 84 w. | 10 
23 17 3 2 on. 75 w. 23 
18 21 27 s. 58 15 
15 18 13 27 8. 78 w. 4 
LB) 17 12 32 s. 84 w. 20 | 
19 17 10 28 nh. Ww. 18 
14 14 25 w. 11 
23 19 4 20 n. 56 w. 7 
11 9 10 18 WwW.) 3 
21 13 | 13 23 n. 51 w. 13 
25 13 12 23 son. 43 w. | 16 
28 8 16 19; 20 
36 10 12 | 13) nm. 2w.! 26 
21 13 17 | 22) n. 32 w.| 9 
9 5 8 | 11 n. 37 Ww.) 5 
35 5 5 31 n, 41 w. 40 
24 16 12 | 21 n. 48 w. | 12 
23 9 15 | 29/| n. 45 w. | 20 
24 19 17 13 n. 39 e. 6 
33 12 11 21 
30 13 17 13 n. 13 e. 18 
36 7 24 n. 17 30 
26 17 24 13 n. 51 e. 14 
28 17 | 25 7| n. 59 e. 21 
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TABLE III.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of April, 1904. 


Resultant. 


w. Direction Dura- 


* From observations at 8 p. m. only. 


199, 


Component direction from— Resultant. 
Jirection Dura- 
N. | 8. E. Ww. from— | tion. 
| 
North Dakota—Continued. Hours. Hours. | Hours, | Hours. ° Hours. 
24 16 | 26 n. 65 e.| 19 
Upper Mississippi Valley. | 
Minneapolis. Minn.*...............-- 12 | 9 | 8 7) n We 3 
26 15 | 17 19} n. 10 w. | 11 
15 8 | 4 7| Bw. | 8 
19 12 | 21 20 nm 8 7 
26 17 | 17 17) 9 
26 12 | 17 22; n. 20 w. 15 
25 17 15 n. 27 w 9 
Cairo, IJ] ....... 23 21 | 13 16 on. 56 Ww 4 
22 18 12 19 n. 60 w 8 
10 7 | 8 n. 34 w, 4 
20 18 | 22 15 | n, 74 e. 7 
Missouri Valley. | 
19 16 | 24 17 | n, 67 e 8 
Springfield, 21 2, 15| n. 72 e 3 
10 8 | 15 n. 79 10 
as 24 19 18 n. 54 @ 9 
25 20 18 11 n. 54 9 
Valentine, Nebr ...... 25 16 17 n. 13 e. 9 
14 10 6 n. 14 w. 4 
21 16 19 19| n 5 
27 18 | 18 n. 34 11 
Northern Slope. 
16 9 26 19 45 e. 10 
26 10 20 18; n. 7 16 
7 24 3 41 s. 66 w. 42 
10 21 13 29] s. 56 w. 19 
Rapid City, 8. 24 14 15 24] n. 42 w. 
Cheyenne, Wyo ...:.... 25 17 10 24) n. 60 w. 16 
17 22 14 25 | s. 66 w. | 12 
Yellowstone Park, Wyo........... . 12 29 3 82 | s. 60 w. 34 
North Platte, Nebr .................. 18 19 20 22 | s. 63 w. | 2 
Middle Slope. 
28 14 13 14) n. 4 14 
25 14 17 16]; n. e.} 11 
18 17 23 13 | n. 84 e, | 10 
20 21 20 13 | s. 82 e. | 7 
Wichita, dex 19 20 24 11 | s. 86 e. 13 
20 21 24 10 | s, 86 14 
Southern Slope. 
23 27 19 s. 73 14 
16 22 22 16 | 45 8 
Southern Plateau. 
ss 15 5 21 30 | 42 w. | 14 
24{ 20 18| s. 11 e.| 10 
17 20 11 30) s. 81 w 19 
Phoenix. Ariz ........... 25 26) 9w.| 6 
22 | 18 10 26 | n. 61 w 18 
Independence, Cal * 22 | 21 9 23 | n. 86 w 14 
Middle Plateau. | 
cs 10 | 20 6 34) s. 70 w. 30 
17 | 18 18 25) s. 82 w. 7 
10) 14) 13 35 | s. 80 w. | 22 
Salt Lake City, 25 14 15 18 | n. 15 w. 11, 
Grand Junction, Colo................ 21 19 14 24| n. 79 w. 10 
Northern Plateau. 
20; 19 23) 39 w. 6 
4 | 10 16 5| s. 61 e. 12 
5 23 | 24 s. 13 e. 18 
Walla 13 | 32 14 13/ s. 3 19 
vorth Coast Region. 
20 | 17 19 n. 3 
Port Crescent, Wash*...... 12 | 5 7 45 w. 10 
} 19 19 | 14 20 | w. 6 
19 | 20 | 9 23 | 8s. 86 w | 14 
Tatoosh Island, Wash.......... ..... 8 16 28 17| s. 54 e. | 14 
16 20 13 | 24 s. 70 w. 12 
26 14 15 22 n. 30 w. 14 
Middle Pacific Coast Region. 
15 25 16 20 | s. 22 w. 11 
Mount Tamal 20 18 7 | 30) n. 85 w. 23 
20 | 25 18 11 s. 54 9 
9 | $2 19 | s. 12 e. 24 
9 17 7 39 | s. 76 w. 33 
Point Reyes Light, Cal*............. 13 | 6 3 16 | n. 62 w. 15 
| Southeast Farallon, Cal*.. .......... 10 1 16 | n, 86 w. 15 
South Pacific Coast Region. 
37 | 6 5 24 n. 31 w. 36 
Los Angeles, Cal 15 11 19 25 | n. 56 w. 7 
San Diego 31 5 8 | 30) w. 34 
San Luis Obispo, 2) 15 3 28 | n. 79 w. 26 
West Indies } | 
5 3 | 27 n. 8 e.| 27 
Hamilton, Bermuda.................. 19 26) 9 19 | s. 55 w. | 12 
5 2 | 24 | 1 n. e 23 
San Juan, Porto Rico ................ 5 47) 1| 8. 72 48 


+ From observations at 8a. m. only. 


| 
| 
| 
5 
| 
| Grand Rapids, Mich. ................ 
Peet Mich 
Sault Ste. Marie, Mich................ 
North Dakota. 
Biemarck, N. Dak ........... | 
276 
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TABLE 1V.— Thunderstorms and auroras, April, 1904. 


| | | | | | | Total 
States. 52 | 23 | 

a3 | 8/9, 10/11 12,13 4 15 16 #17 #18 19 20 21 23 | 2 26 (27 28 | 29 | 30 | 31 a 

| | } | | | > 
Arkansas........... | T. 1} 2/13) 3| 16 10/10 | 2] 2] a3] 7 1 123 20 

Colorado ..........- 70 4 4 ; a alial Par. 
A. 8 | T. 
A. 63 | 
1 1/A. 
Indian Territory | 20 | 
| | A. |, 5 10 145 | 15 | T. 
Kentucky | 41 
25 | T. ad o OA. 
| A. fT. 
Maryland........... 4 A. 
¥ 3 43 10 | T. 
Massachusetts ...... | T. 0 OA. 
2/15 
Minnesota.......... | 67/7. |. 2/A. 
| A. 11 5 | T. 
Mississippi | 57 | 
Missouri ........... | @6|T. OA. 
| 231 T. 
Montana ........... 54 | T. A. 
Nebraska........... | «37 | T. 4| 
A. 1/ 4 .| 131 | 20 | 
Nevada. . od 0| A, 
| A. |, 6/ T. 
New Jersey......... 48 | T. 1 1\A. 
6 35 6) FT. 
A. 2; 2 J 
20511 63 13 | T. 
North Carolina ... 56 | T. 3| 
| A. | 1 49 T. 
North Dakota...... 48 O/A. 
| A. 4 11 4/7. 
Ohio. .... wm. 1 17 | 11) A. 
| 1 92 | 10 | T. 
Oklahoma .......... 36 | T. 0 oO A. 
| A. |, 2| 49; 9/| T. 
70 | T. A, 
| A. 2 44 14 
Pennsylvania ...... | fF. 0; 
2 3 51 12, 
Rhode Island ...... 6\T 0 O A, 
3 0 #4 
South Carolina ..... 54 | T. 0| 0 A, 
| | A. 48 10 T. 
South Dakota....... 56. 0 A. 
lA 89 | 13 | T. 
14 18 .| 201 | 22 | F. 
Vermont ........... T. 0 A. 
| | A. |. 0 0 
Washington ........) 71 | 0 O|A. 
| |. 37 | 12 | T. 
West Virginia...... 47 | T. 
| 2 47 | 10 T. 
Wisconsin.......... 63 | T. | eee 0| 0 A. 
Wyoming ......... | I. 6| 
| la.’ 1 20| 9 | F. 

| | | dede (85 | 13 | 16 | 82 129 218 132 55 | 34 | 47 (128 |....2,498).... T. 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 
in 1 hour during April, 1904, at all stations furnished with self-registering gages. 


Ed 
Total duration. z= Excessive rate. <. Depths of precipitation (in inches) during periods of time indicated, 
Stations. 
g _ 384 5 | 10 | 18 | 20 | 2% | 80 | | | & | 50 | 60 | 80 | 100 | 120 
From To— Began Ended min, min. min. min. min, min. min. min. min. min. min. min. min. min. 


4 
Asheville, N.C.......... 0 
Atlanta, Ga...... ...... 0 
Atlantic City, N. J...... 0 
Augusta, Ga............. 0 
Birmingham, Ala ....... 0 
Bismarck, N. Dak........ 0 
Boise, Idaho............. _ 0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
1 


Charleston, 8. C.......... 
Chattanooga, Tenn...... 
2300 9:25 p.m. 11:35 p.m. 
Columbia, Mo............ 23-24 pom. 9:50 a.m. 

ah on 1:30 pom. 11:05 p.m. 
Columbia, 8S. C........... 


.93 | 9:22 p.m.) 9:31 p.m. | 0.48 | 0.33 | 0.54 | 0.56 
948 pom. 10:37 pom. 0.60 0.17 0.49 0.67 O87) 


Corpus Christi, Tex..... 29 10:01am. 4:22 p.m. 3.88) 1.10 1.17) 1.41 1.77 220/251 3.52 358 364 

* 


0. 29 


| 0.55 


3:25 4:15 p.m. 0.39) 0. 39 | 0.53 | 075 | 1.04 | 1.39 | 1.72 | 1.92 | 2.18 | 2.55 
Galveston, Tex. ......... 220 (12:27 p.m.) p.m. 9. 22 5 ‘ : 
7 


Grand Rapids, Mich.... | 


Jupiter, Fla 9) 1:36p.m.; 7:00 p.m.) 2.20) 3:12 p.m./ 3:32 p.m./ 0.44 | 0.27 | 0.58 | 0.80 | 1.08 | 1.06 | 1.06 | Lad 
Kansas City, Mo.........| 24-25 | 12:55 p.m.| 10:30 p.m. | 3.26 | 12:15a.m.| 12:37 a.m./ 1.43 | 0.08 | 0.20 | 0.47 | 0.73 | O81 
Key West, Fla........... 3000 7:05 p.m. 10:30 p.m. 2.15 8:27 p.m. 9:03 p.m. | 0.12 0.15 0.51 | 0.85 | 1.44 3.738) 1.85 | 1.91 

Memphis, Tenn ......... 11:50p.m. 1.35 9:55 p.m. 10:55 p.m. 0.02 0.18 0.38 | 0.47 0.56 0.64) 0.73 0.76 0.80 0.86 1.08 | 1.19 
New Orleans, La......... 2 7:10 p.m. 10:30 p.m. 0.82 7:18 p.m.| 7:42p.m.| T. | 0.09 | 0.24 | 0.37 | 0.57 | 0.60 | 0.74 
Oklahoma, Okla......... 21 9:25 p.m. 10:35 p.m. 0.69 10:00 p.m.) 10:30 p.m. 0.05 | 0.09 0.13 | 0.27) 0.52 | 0.67 |... 
Palestine, Tex........... 240 «6:50pm. 10:15 p.m. 2.00 7:03 p.m.) 7:55 p.m. 0.03 0.06 0.12 | 0.14) 0.22) 0.33 | 0.61 | 1.05 | 1.20 | 1.52 | 1.73 | 1.76 
Portland, Oreg.......... 0 

0 

0. 

0 

0 

0 

1 
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TaBLE V.—Accumulated amounts of precipitation for each 5 minutes, ete.—Continued. 


~ 2 
Total duration. re Excessive rate. < Depths of precipitation (in inches) during periods of time indicated. 
PS) Soa 5 10 15 20 25 30 35 40 45 50 60 80 100 120 
F From— To— 3 S= Began— | Ended— 5 *¢& min. min. min. min. min. min. min. min. min. min. min. min. min. min. 
| | 
1 2 3 4 ] 6 7 
Shreveport, La.......... 22) DN. | 0.93 6:35am. 7:00am. 0.09 0.16 0.40 0.49| 0.55 0.60 
Tampa, Fla............. | 0. 58 
Viekeba rg, Miss ........ 1.08 | | @11 | 23 | O27 | | O85 | O47 | O87 | 
Wilmington, N. C....... 
Yankton, 8. Dak ........ * 
San Juan, Porto Rico... 0. 48 
*Self register not working. + No precipitation during the month. 
TABLE VI. —Data furnished by the Canadian Meteorological Service, April, 1904. 
| 
Pressure, in inches. Temperature. Precipitation. Pressure, in inches. Temperature. Precipitation. 
ia a 14 a | 8 < 16 
| | 
Ins. | Ins. Ins. | e Ins. Ins. Ins. | Ins. | Ins. Ins. Ins. | Ins. (Ins. 
St. Johns, N. F......... 29,80 | 29.94 /+.05 | 35.7/4+ 1.2 42.8) 28.5 6.23 42.07/05 Parry Sound, Ont..... 29.23 29.98 —.09 36.5—1.1 46.1 26.9 | 3.12 | 41.21 | 9.5 
Sydney, ©. B. I......... 29.95 | 29.99 4.10 36.5 41.5 44.6) 28.4) 5.22 41.37 8.0 Port Arthur, Ont...... 29.39 30.13 +.10) 33.3—0.2 42.8 223.8 0.36 |—1 36 0.4 
29.89 30.00 +.04 38.5 +0.7 46.6) 30.4 6.52 +2.34 15.2 innipeg, Man 29.29 30.15 +.13 35.1 O8 44.1 26.2 0.46 —0.59 2.0 
Grand N.B....| 29.90 | 29.95 |+.01 | 38.3 0.9 44.8) 31.8 5.99 43.03 12.0 Minnedosa, Man ...... 28.28 30.14 +.13 34.4—1.6 44.2) 24.6 1.58 40.52 13.3 
Yarmouth, N.S ........ 29.91 | 29.98 |+.02 | 38.7 — 0.2 | 45.5 | 31.9 | 6.91 |+3.52 12.8 | Qu’ Appelle, Assin..... 27.77 30.06 34.2—3.2) 42.7) 25.7 0.85 —0.20 4.3 
Charlottetown I..| 29.92 29.96 +.06 35.8 +66 43.1 28.4 3.77 }+1.12 7.3 | Medicine Hat, Assin..| 27.68 | 29.97 +.05 45.7 12/595) 31.8 0.53 |—0.21 
Chatham, N. B.. 29.91 | 29.939 36.8 + 1.3 48.1) 25.4) 3.09 40.46 8.9 Swift Current, Assin.. 27.45 30.06 +.10 383—3.0 48.4 28.2 0.32 —0.61 2.2 
Father Point, Que. 29.89 | 29.91 —.02 33.9 + 0.7 40.3) 27.5 1.57 |—0.01 7.9 Calgary, Alberta 26.40 29.95 +.05 45.0 3.4 | 57.4 23.5 0.14 —0.50 6.4 
Quebec, 29.61 | 29.94 —.05 35.8 + 42.8) 28.9 2.70 (40.61 7.1 Banff, Alberta......... 25.37 29.99 +.09 39.8445 53.0 26.6 0.96 |-0.12 7.0 
Montreal, Que.......... 29.73 29.94 —.06 39.8 0.1 46.8) 32.9 3.7 $1.46 6.5 Edmonton, Alberta.... 27.65 29.96 +.07 56.9 31.4 0.29  O8 
Bissett, Ont ............ 29.36 | 29.98 |\—.04 35.5 2.4 47.1 | 23.8 2.96 |4+1.40 8.4 Prince Albert, Sask....| 28.49 30.08 +.10 33.44 06.3 47.5) T. T. 
Ottawa, Ont ............ 29.59 | 2¥.92 -10 | 38.8 1.2) 46.1 31.4 | 3.77 4.0. Battleford, Sask........ 2832 30.10 4.13 36.6—0.6 46.5 26.8 0.03 044 0.0 
Kingston, Ont.......... 29.64 | 29.96 —.06 38.6 — 1.4 46.2) 31.0) 3.82 42.03 3.2 Kamloops, B.C........ 28.70 29.92 —. 01 51.1 2.2 63.9 382 1.07 40.68 0.0 
Toronto, Ont ........... 29.60 29.99 —.03 39.2 — 1.6 47.0 31.4 3.11 |+0.74 4.7) Victoria, B.C.......... 29.91 30.01 00 W8+ 4.0 57.4 44.3 0.75 —1.62 0.0 
White River, Ont 28.77 | 30.13 +.09 29.7 3.3 42.0 17.3 1.48 |+0.23 10.0 Barkerville, B.C....... 25.62 29.938 +.07 39.84 6.7 52.0 27.0 1.15 —0.67 | 5.2 
Port Stanley, Ont . .. 29.35 30.01 Ol 37.0 — 4.0 44.4) 29.7 4.58 42.06 17.5 Hamilton, Bermuda... 29.94 30.10 05 66.1422 71.9) 60.2 2.40 —1.78 | 
TABLE VII.— Heights of rivers referred to zeros of gages, April, 1904. 
; Highest water. Lowest water, % =¢ Highest water. Lowest water. arr 
35 | je Ban 35 $ 
= 2 Height. Date. Height. Date. = s = 2 Height. _ Date. Height. Date. = = 
Mississuppi nn. Miles. Feet. Feet. Feet. Feet. Feet. James River. Miles. Feet. Feet. Feet. Feet. Feet. 
St. Paul, Mion. . 14 9.9 11,12 5.5 Lemoure, N. Dak. 6.3 23 1.1 1,2 48 5.7 
Red Wing, Minn. 1,914 BO Huron, 8. 210 25 3.5 30 0.5 15 16 3.2 
Reeds Landing, Minn..... 1, 884 12 7.9 14,15 3.7 1,65 42 Missouri _ 
La Crosse, Wis. ........... 1,819 12 9.4 17 6.2 2,3 81 3.2 | Townsend, Mont........... 2,504 10 6.4 30 4.1 13 49 2.3 
Prairie du Chien, Wis.?... 1,759 18 10.9 20 7.4 6 9.1 3.5 Fort Benton Mont... aes pF 12 3.7 28, 30 1.6 13 2.6 2.1 
Dubuque, Iowa............ 1,699 18 11.4 22, 23 8.0 7 9<6 3.4 Bismarck, 4 * epee 1,309 14 14.2 7 44 27,28 =7.1 9.8 
1, 609 10 7.4 25, 26 5.0 Si 246 1,114 19 12.7 10 4.4 2 7.6 8.3 
Davenport, lowa.......... 1, 593 15 9.6 26,27 7.7 8 86 1.9 Sioux City, Iowa.......... 784 18 15.7 12 6.8 1 10.2 8.9 
Muscatine, lowa .......... 1, 562 16 11.9 1 9.1 1110.2 2.8 | Omaha, Nebr.............. 669 10 16.5 15 6.8 1 11.2 9.7 
Galland, Iowa 1,472 8 6.7 1 4.8 Wl, 19-21 5.4 1.9 Plattsmouth, Nebr........ 17 9.7 15 3.2 1,2 6.3 6.5 
Keokuk, Iowa 15 12.6 26, 29,30 8.5 821 9.8 St. Joseph, Mo 451 10 10.2 16 1.9 4 6.5 &.3 
Hannibal, Mo. . 13 16.4 28, 29 9.8 7 11.8 66 # Kansas tC ity, Mo. . --| 388 21 19.9 26 a4 4 146 11.5 
Grafton, Ill.... 23 24.0 30 16.0 22 #187 %§&0 Glasgow, 16.0 27 5.1 7 10.3 10.9 
30 33. 6 29, 30 21.2 9 | 25.1 12.4 Boonville, Mo............. 199 20 20.8 27 8.4 8 14.2 12.4 
ES ere 30 30.4 30 18.8 9/221 11.6 | Hermann, Mo... ......... 103 24 23.7 27 8.7 7 6.2 15.0 
New Madrid, Mo 34 38.6 6,7 26.0 23 33.6 12.6 
Memphis, Tenn ........... 33 39.0 10-12 26.4 27 34.0 12.6 Des Moines River. | 
767 42 47.7 15 38.3 300 «44.0 9.4 Des Moines, Ilowa.......... | 205 19 2 26 3.7 13,6 5.9 4.5 
Arkansas City, Ark........ 635 42 49.0 19-22 40.0 1 46.1 9.0, Illinois River | ] 
Greenville, Miss........... 595 42 43.5 20-23 33.7 135 14 22.3 1 15.7 24 «18.6 6.6 
Vicksburg, Miss........... 474 45 46.9 24, 25 36.8 1 43.5 10,1 Allegheny River. 
Natches, Miss.............- 373 46 45.6 26, 26 35.0 1 41.8 10.6 Warren, Pa Et ae | 1277 14 7.5 3 2.0 26,27 44 5.5 
Baton Rouge, La .......... 200; 35 33.7 29,30 1/301 Oll City, Pa............... | 128 13 9.9 1 2.8 2,23 49 7.1 
Donaldsonville, La ........ 188 2827.1 28-30 19.6 7.5 Parker, Pa. . 73 20 15.0 1 2.9 2% | 6.8 12.1 
New Orleans, La........... 108 16 17.5 29, 30 12.4 1 51 Freeport 29 20 26.5 1 5.2 2 | 9.8 21.3 
Yellowstone River. | nk Creek. 
Glendive, Mont............ 6; 17; 11.9 1 2.2 12-14| 3.8 9%7 | Brookville, Pa............. 35 8 12.0 1 1.0 23-27 23 = 11.0 
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TABLE VII.— Heights of rivers referred to zeros of gages—Continued. 
on =¢ Highest water. Lowest water. =¢ Highest water. Lowest water. 
Height. | Date. Height. Date. = Height. | Date. Height. Date. 
Clarion River. Miles. Feet. Feet. Feet. Feet. Feet. Merrimac River—Cont’d. | Miles. Feet. Feet. Feet. | Feet. Feet. 
32 10 12.8 1 2.0 24 4.1 10.8 Concord, N. H. 6.9 30 2.6 18,19 | 3.7 4.3 
Conemaugh River. Mane hester, 5.7 30 1.9 18 3.3 3.8 
Johnstown, Pa............. 64 7 6.5 1 2.3 24, 25 3.3 4.2 Connecticut River. 
Cheat River. Welle River, Vt. 30.0 13 26.0  1,19,20 | 27.3 4.0 
Rowlesburg, W. Va....... 36 14 5.6 27 2.1 24,25 3.3 3.5 White River "Junction, Vt. J 14.8 30 8.4 20° 10.7 6.4 
Youghiogheny River. Bellows Falls, Vt.......... 170 12 7.6 30 2.9 21,22 | 4.6 4.7 
Confluence, Pa. ......... ; 59 23 4.5 1 1.0 23-25 1.9 3.5 Holyoke, Mass.. ionewan' M 9 8.1 : 3.0 22,23: 4.8) 5.1 
West Newton, Pa......... 15 10 6.4 2 1.2 25; 2.6 5.2 | Hartford, Conn........... 50 13 18.3 30 7.6 24/5122) 10.7 
Monongahela River. | Housatonic River. | | 
161 18 5.9 27 —0.4 10 06.0 6.3 Gaylordsville,Conn ....... 50 15 6.7 2-4 5.1 25 | 6.0 1.6 
Fairmont, W. Va. ......... 119 25 20.2 28 14.8 23-25 15.9) 5.4 Mohawk River. | 
40 28 17.2 28 7.0 24,25 9.4 10.2 Tribe shill, 9.5 2 —0.4 21-24 2.5 9.9 
Ohio River. Schenectady, 9.7 11 3.3 22,23 | 6.0 6.4 
Pittebars, Pa... 966 22 21.9 2 3.7 &2/ 18.2 River. 
Davis Island Dam, Pa..... 960 25 21.2 2 6.0! 25 9.6 | 15.2 | Glens Falls, N. Y......... + dy ee 13.0 11 8.0 23) 9.8) 5.0 
Reaver Dam, Pa ........... 935 27 33.0 2 7.5 25° 13.5 25.5 Troy, N. Y 16.0 11 6.8 23 | 11.2 9,2 
Wheeling, 875 36 * 33.9 3 7.3 24,25 | 13.5 | 26.6 Albany, N 11.9 11 4.3 23; 7.8 7.6 
Parkersburg, W. Va....... 785 36 34.8 4 7.4 25 | 14.9 | 27.4 || Stuyvesant, N. Y7......... 
Point Pleasant, W. Va..... 708 39 35. 9 5 7.8 2517.4 28.1 Passaic River. Ss 
Huntington, W. Va........ 660 50 38.5 6 11.7 25 | 21.6 | 26.8 || Chatham, N. J. ........... og ee 4.7 2 2.6 21-26 | 3.2 2.1 
Catletts yurg, Ky 651 50 39,7 6 10.9 25 | 21.7 | 28.8 Pom River. | | 
Portsmouth, 612 50 41.8 6 12.2 25 23.3 29.6 Pompton Plains, N, J.) .. 
Cincinnati, Ohio........... 499 50 44.3 1 14.8 25 | 26.6 | 29.5 | North Branch Susquehanna. | | 
Madison, Ind.............. 413 46 38.8 1 11.0 25 | 22.6 27.8 Binghamton, N. Y........ 306 16 9.0 2 3.7 25; 5.8/| 56.3 
Louisville, Ky............. 367, 1 6.3 2510.5 14.7 | Towanda, Pa. ............ 262 16 11 3.4 5.6) 6.0 
Evansville, 35 39.8 3,4 13.1 25 25.5 26.7 | Wilkesbarre, Pa.......... 183 17 16,2 6.9 26 «10.3 9.3 
Paducah Ky... ene 47 40 44.7 18.2 24° 32.4 26.5 West Branch Susquehanna, 
ns 1 45 49.1) 381.3 24 41.6 17.8 Lockhaven, Pa. .......... 6| 12) 8&8 2 1.0 | 25! 7.8 
Beaver River. Ww illiamsport, 39 20 17,2 2 3.2 25; 66) 14.0 
Ellwood Junction, Pa. .... 10 14 13.9 2 3.2 23) 4.7) 10.7 Susquehanna River. | 
Muskingum River. Selinsgrove, Pa.... ...-...| 116 17 11.0 3 5 26; 5.2 8.5 
Zanesville, Ohio........... 70 20 27.7 4 8.8 24 | 18.4 | 18.9 || Harrisburg, Pa............ 69 17 13.7 3 9 22 6.9 9.8 
Little Kanawha River. Juniata River. | 
Glenville, W. Va7......... 103 Huntingdon, Pa........... 90 24 8.5 2 9 23-26 4.9 4.6 
New a Potomac River. 
REE Cumberland, Md. ........ 5.5 4 4. 2.1 
Harpers Ferry, W. Va..... 7.5 5 2. 7.0 
Great Kanawha, er. Shenandoah River. 
Scioto iene. James River. | 
Columbus, Ohio........... Lynchburg, Va............ 6.1. A 2.1 5.0 
Licking River. Richmond, Va............. 111 12 3.3 | 30; —0.2 15; 0.5/ 3.5 
Falmouth,Ky.............. 30 13: & 2% 6.0 10.3 Dan River. 
Miami River. 55 8 29 —0.3 22-26 |-0.1 0.7 
eee 77 18 11. 2 1. 22,23; 3.6, 9.2 Roanoke River. 
fentucky River. Vai 196 12 3.9 1, 2, 28 4 26 
Beattyville, Ky ........... 30 2.6 
High Bridge, Cape Fear River, 
ey Fayetteville, N. C......... 8.8 5.4 
Wabash River. Waccamaw 
Mount Carmel, Ill. ........ 6.0. 4.4 
Clinch River. Pedee River. 
Speers Ferry, Va........... 0.6 Cheraw, 8. C.. ererry 3. 1.3 
5.6 Smiths Mills, 10. 1.8 
Holston River. Lynch’ Creek. 
Bluff City, Tenn. .......... 1.4 Effingham, S. C............ 8. 5 
Rogersville, Tenn.......... 2.5 Black River. 
French Broad River. Kingstves, 6. C. .......... | 8. 5.4 
0.0 .3 Wateree River. 
Leadvale, Tenn............ 0.2 BG 8. 2.0 
Hiwassee River. Congaree River. 
Charleston, Tenn ......... 0 2.2 . 4 || Columbia, & C............. 1. 1.6 
Tennessee River. Santee River. 
Knoxville, Tenn........... 635 29 5.4 30 1.6 2 2.5 3.8 | St. Stephens, S.C......... | 5; 12 7.0 | 1 2.3 30/ 38] 47 
Kingston, Tenn............ 556 25 5.6 2 2.5 2%); 33/ 31 Savannah River. | } | 
Chattanooga, Tenn......... 452 33 9.0 1 3.7 27 5.1 5.3 Calhoun Falls, 8. C........ 347 15 3.0 9 2.3 | 23-25,30 | 2.5; 0.7 
Bridgeport, Ala............ 402 24 7.5 1 2.4 27,28 | 37); &1 || Augusta, Ga............... 268 32 9.8 ll 7.4 25,27| 91) 24 
Florence, Ala.............. 255 16 11.3 1 2.3 3064.8 «9.0 Broad River. | | 
Riverton, 225 25 19.5 1 2.6 «16.9 Carlton, Ga.. 30; 2.7 | 9 2.2 |24,25,29,30| 2.4 0.5 
Johnsonville, Tenn........ 9% 21 26.9 1 4.9 30 (10.9 22.0 Oconee River. | | |! 
Cumberland River. 79 11,12 1.0 16-30 16 £20 
518 50 6.7 29 2.3 18-20| 3.7) 44 Ocmulgee River. } 
Celina, | 388 13.3 1} 42| 17-20, 62/ 9.1 || Macon, 18) 57) 9) 2.8 32) 29 
artha 15. 4.0 18,20-22, 5.9 11. 
Nashville, Tenn........... 98 31.9 6.0 9.8 96 6.0} 12, 18 a? | | 
832 10 2.1 25 — 0.2 12-19 0.2 23 
Webbers Falls, Ind. T...... 465 2 12.3) 8631) 2325 49 92 Albany, Ga............... 20) 59) 11,12; 20) 29,30) 
Fort Smith, 408 29 «3.6 2 5.9 9.2 Chattahoochee River. | | 6,24-26,2 
Dardanelle, Ark........... 26 «(124 303.8 22/ 60/| || Oakdale, Ga............... io 1.5 
Little Rock, Ark........... 17%; 13.5 1 5.5 23| 7.7| 8.0 || West Point, Ga............ |} 239; 20 3.6 | 9 2.6 24-80 «1.0 
White River. Eufaula, Ale. 9) 40) 60 10 2.0 26-30 | 3.3| 40 
Newport, Ark.............. 150 1 2 186 12.2 Coosa River. 
Yazoo River. Rome, Ga.. eee ae 30 5.8 | 9 2.0 19-30 | 2.6 | 3.8 \ 
Yazoo City, Miss........... 80 23 22.6 26-29 15.4 7.2 Gadsden, G 144, 122 6.0 11 1.4 46 
Ouachita River. Lock No, 4, Ala............ | 116] 17 5.4 1.5 27) 3&9 
Camden, Ark.............. 304 39 30. 6 1 13.3 23 .8 17.3 Wetumpka, 6) 45) 9.05 12 | 3.5 56) 5.5 
Monroe, 122; 40; 29.5 15-20 21.2 83 ~ River. | 
‘iver. Milstead, Ala .............} 38) 35) 5.8 | 9 1.8 
Arthur City, Tex. ......... 688 7.8 25.26 0 46,17-23) 62 28 Alabama River. | 
515 28 19.8 1,2 9.0 "22, 23 «13.6 10.8 Montgomery, Ala.. | 266; 35); 6.9) 12 1.9 26 «3.4 4.0 
Shreveport, 327 29 12.9 1 7.9 | 212 35 7.4 1,11 | 1.9 27-30 43) 5.5 { 
Alexandria, 118 33 19.3 10,11 11.0 29,30 | 15.2) 8&3 Tombighee River. 
Atchafalaya River. Columbus, Miss ..........., 3038 4; -1.2 30,425) 7.4 
Melville, La............... 100 31 34.2 29, 30 29.5 1 | 32.2) 4.7 Demopolis, Ala. .......... 155 | 35 19, 2 | 1| 2.6 30; 95) 16.6 
Penobscot River. Black Warrior River. | | 
Mattawamkeag, 16.2 30 13.4 18,19 14.3 2.8 | Tuscaloosa, Ala............ 90 843 20.5. 10 7.0 2410.4) 13,5 
Montague, @ |...... 11.2 12; 7.7| 21,92) 93) &5 Sabine River. 
Kennebec River. Logansport, La............ 180 | 25 18.6) 13, «(10.2 84 
8.6 30 3.5 14; &1 || Ovamge, 2.0 24,25; —0.6 12) 04!) 26 
Merrimac River. | | | 
Franklin Junction, N.H.4, 110 ...... 13,1 30, 5.6 18-20 | 7.4| 7.5 Rockland, Tex............ | 110) 20) 7.0 7] 26 20-24 | 3.9 4.5 


=¢ Highest water. | Lowest water. 
- = = 
s 
= Height. Date. ‘Height. Dat. | 
Neches River—Cont'd. Miles.| Feet.| Feet. Feet. Feet Feet 
Beaumont, Tex.. 40 1 2.2 a4 0.5 1.2) 1.7 
Trinity River. 
Dallas, Tex... 330 25 25. 9 2.7 68) 23.2 
Riverside 100 40 15.1 5 7.0 81 
Tem 42; 2| 17.5 s 99 M127) 7.6 
razos 
3690s 21 28 0.8 17-2130 16 20 
Waco, Tex.... ....-.-.+5+-- 301 a 4.2 8 2.8 22,23,28,30 3.2 14 
Hempstead, Tex .......... 215 40 4.8 4 0.0 24-26 1.8) 48 
TOS 76 39 4.9 2.3 1,27-30 3.2 2.6 
Colorado River. 2, 6, 8- 
Ballinger, 400 21 2.0 14,15 1.0 
| 
1Record incomplete. *Frozen day. *Frozen 6 days. 
HAWAIIAN CLIMATOLOGICAL DATA. 
By R. C. Lypecker, Territorial Meteorologist. 
Rainfall data for April, 1904. 
| Sis 
Stations. | 3 Stations. 
| 
2 8 
| < < 
HAWAII | LANAI Feet., Inches. 
HILO, @. and ne. | Feet.| Inches. 0.07 
Waiakea | 22.88 OAHU. 
Hilo (town). . Punahou (W. B.), sw........ | 47] 3.03 
Puueo.. 85 | 26.51 | Kulaokahua(Castle), sw..... | 5O 1.51 
Pepeekeo 24 U. 8. Naval Station, 6 1. 66 
Honohina 29. 175 4.38 
Puuohue .... 56. Manoa ( Woodlawn 285 &. 58 
Laupahoehoe I Manoa (Rhodes Gardens) 360 10, 47 
HAMAKUA, ne | School street (Bishop), sw...|...... ........ 
250 | 3310) Kamehameha 
300, 31.26 Kalihi-Uka, sw.............. 485 9.77 
300 | 20.37 Nuuanu (W. W. Hall), sw... 50 3. 20 
Honokaa (Mill).............- 425 20.80 Nuuanu (Wyllie street).....) 250 5.18 
Honokaa (Meinicke).........1,100 33.49 Nuuanu (Elec, Station), sw..| 405 7. 66 
Kukuihaele 700, 22.42 Nuuanu (Luakaha), c....... 850 17. 62 
KONALA, U.S. Experiment Station....) 350 4.09 
450 | 18.20| Laniakea (Nahuina) 
200 16.85 Tantalus Heights(Frear)..../1,360 9. 36 
Kohala (Mission) ............ 521) 16.49 Waimanalo, ne.............. 25 2.03 
Kohala (Sugar Co.)........... 270 17.73 Maunawili, ne............... 300 4.59 
Puakea Ranch ...........---- 600 1225 Ahuimanu, ne............... 350 8. 57 
Puuhue 1, 847 || 25 2. 46 
900 0.55 
Huehue .. 3.57 Ewa Plantation, s............ 60 0.49 
Holualoa 1,350 11.86 U.S. Magnetic 0.40 
Kaukahoku Leheula ......... Waipahu 200 0.00 
Kealakekua ..... 1,580 | 15.37 Pacific 
Hoopuloa 1,650) 8.42 Lihue Farm), e...... 200 4. 92 
2,300 16.89 Lihue (Molokoa),e.......... 300 4.05 
Puuwaawaa Ranch 2,700 3.75 Lihue (Kukaua), e. 1,000 20. 03 
Kahuku Ranch............... 2,000 7.29 Kilauea (Plantation) , he. 325 10.44 
Naalehu 650 | Waioli 
| Wahiawa (Mountain)....... 
Olaa, ‘View (Russel) 1, 47.24 MeBryde (Residence). ..... 850 6. 56 
Olaa Plantation | $0.82 Lawa 450 9.24 
Olaa (20 miles). 4 61.01 Lawai, 2.72 
Kapoho 2.72) Lawai 8. 03 
600 15.07 Koloa 2. 87 
MAUI Lawai Beach 3.02 
Delayed March reports. 
Waiopae Ranch .............. 21.90 
Kaupo 285 6.05  Libue (Kilohana).......... 11.12 
Kula (Erehwon),m........... 4, 500 6. 60 
Kula( Waiakoa), n........... 2,700 || Kahuke 4.37 
as reves 180 |......... Wahiawa Mountain. ........|...... 4.7 
Haleakala Ranch............. 2, 000 6.89 U.S. Magnetic Station .......|. 5.58 
Wailuku, 20), 0.51 


Nors.—The letters n, s, e, w, and c show the exposure of the station relative to the winds. 
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TABLE VII.— Heights of rivers referred to zeros of gages._-Continued. 


429 days only. 


San gs ight. 

= Height. Date. Height.) Date. 

Colorado River—Cont’d. | Miles. Feet. Feet. Feet. Feet. Feet. 
Austin, Tex.. " 214 18 5.8 24 0.9 16-21 1.4 4.9 
( ‘olumbus, Tex. rt 100 a 11.3 27 54 17-22 | 6.3 5.9 

Red River of the North. 
Moorhead, Minn. ........ 418 26 21.3 20 11.0 2/184) 103 
Columbia River 
Umatilla, Oreg............. 270 25 17.3 30 6.7 2,312.4 10.6 
The Dalles, Ore: 166 40 238.9 19 9.7 1 | 2.7 19.2 
Willamette River. 
118 20 11. 6.2 3 | 5.3 
Portland, Oreg... ......... 12 15 18.0 20,21 9.3 3,5 14.0 8.7 
Sacramento River. 

Red Miuf, Cal............. 265 23 1.4 27 &.6 5,6 111 6.8 
Sacramento, istnddeccn~ 64 25 24.0 1 20.8 d 22.1 3.2 


526 days only. 6 Frozen 8 days. record, 


Meteorological Observations at Honolulu, April, 1904. 


The station is at 21° 18’ north, 157° 50’ west. Itisthe Hawaiian Weather Bureau station 
Punahou, (See fig. 2, No. 1, in ‘the MONTHLY WEATHER REVIEW for July, 1902, page 365. ) 

Hawaiian standard time is 10> 30@ slow of Greenwich time. Honolulu local mean time 
is 10% 31™ slow of Greenwich 

The pressure is corrected for semapenanane and reduced to sea level, and the gravity cor- 
rection, —0.06, has been applied. 

The average ‘direction and force of the wind and the average cloudiness for the whole day 
are given unless they have varied more than usual, in which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of wind 
force, or amounts of cloudiness, connected by a dash, indicate change from one to the other. 

Rainfall for twenty-four hours is 9a. m. local, or 7:31 p. m., Greenwich time. 

The rain gage, 8 inches in diameter, is 1 foot above round. Thermometer, 9 feet above 


ground. Ground is 43 feet and the barometer 50 feet above sea level. 
During twenty-four hours preceding 1 p.m. Greenwich > 
i time, or 2:30 a. m. Honolulu time. = 
Tempera- é 
3 ture. Tempera-| Wind | Sea-level 
= = = s | 
t t t t 2 
72 7.5979 67 66.5 sw.-ne. 1-0 30.00 29.91 0.01 
68 66.5 176 70 65.7 80 ne. 1-0 510 30.058 29.96 0.04 
69 66.5 778 68 66.7 8&5 sw. 1-0 4-10 30.038 29.98 
67 66.5 1 79 68 66.5 83 sWw.-W. 0 8-10 29.99 29.91 0.02 
67 79 * 67 65,7 82 sw. 0 510 29.97 29.91 0,23 
68 66.5] 78 68 65.3 7 ne, 10 84 30.038 2.94 6.01 
69 67 80 65.5, 76 ne. 0-2 4 30.04 29.95 0.00 
71 64.5979 69 65.3, 77 ne, 0-2 3 29.96 | 29.86 T. 
67 59 7 69 «61.7 74 nne.-ne, 26 5 29.97 29.85 0.03 
69 62.5173 66 55.0 62 ne. a4 2 30.07 29.96 0.07 
68 63 74 68 58.3 67 ne. 4 1 30.08 30.00 T. 
69 62.5 9 7 66 «6469.0 70 ne. 4-2 3 30.07 29.96 0.03 
65 63 75 0 66 ne. 3-1 1-4 30.04 29.96 0.01 
70 66 77 63 62.5 75 ne, 0-31-83 30.03 23.94 0.03 
72 66 78 «669 «665.3 73 ne. 0-2 6 30.04 29.96 0.06 
70 65 78 | 71 62.3 69 | ne. 1-2 4 30.05 29.97 0.02 
70 77 69 €2.5 ne. 24 3-9 30.06 29.99 0.03 
70 62 76 (6 67) 60.5 7% he. 4 5-8 30.07 30.01 0.32 
72 4.5775 69 59.5 66 ne 2-3 5-8 30.07 30.00 6.01 
72 67 78 (69 #620 71 ne. 1-0 3-10 30.10 30.00 TT. 
72 65.5778 67 463.3 71 ene.-ne. 94 30.12 30.05 1.12 
72 6.5977 71 62.5 74 ne, 24 30.09 30.00 0.09 
72 67 7 70 2.7 70 ne. 42 3 30.07 29.99 0.16 
71 64 78 71 64.0 75 ne. oA 4 30.08 30.01) O11 
71 65 76 70 61.3 70 ne. 4-3 38 30.10 30.04 0.16 
72 65.5778 69 £4615 68 ne. 34 3 30.10 30.03 0.18 
72 66 77 71 62.7 71 ne. 3 3-5 30.08 30,01 0.03 
7 64.5 178 70 61.7 69 ne. 3 3.30.08 30.00 0.20 
2 OL577 60.5 65 ne. 2-3 3 30.10 30.01 06.01 
65 78 #71 62.0 66 ne. 1-3 3 30.11 30.02 v.03 
0.1 | 64.99°77.2 68.7 62.5 72.6.......... 2.2 4.8 30,05429,973...... 
Depar- 


r= temperature for the month of April, 1904 (6 + 2 + 9), + 3=72.5°; normal is 72.5°. 
Mean pressure for the month of April, 1904, (94-3) + 2= 30.013; normal is 30.029, 

* This pressure is as recorded at 1 4 m., Greenwich time. + These temperatures are ob- 
served at 6 a. m., local, or 4:31 p. m., Greenwich time. {These values are the means of 
(64+ 94249) + 4. Beaufort 

Maximum thermometer set at 9 p. m. and minimum at 2 p. m., local time. 


GENERAL SUMMARY FOR APRIL, 1904. 


The meteorological summary for April is as follows: 
Honolulu.—Temperature mean for the month, 72.5°; nor- 
mal, 72.5°; average daily maximum, 77.2°; average daily mini- 


mum, 68.7°; mean daily range, 8.5°; greatest daily range, 14° 


Aprit, 1904, 


(13th); least daily range, 5° (1st); highest temperature, 80° 
(6th); lowest temperature, 63° (13th). 

Barometer average, 30.013; normal, 30.029; highest, 30.12 
(20th); lowest, 29.85 (Sth); greatest 24-hour change, that is 
from any given hour of one day to the same hour on the 
next, .11 (3 p.m. 8th to 3 p.m. 9th); lows passed this point 
4th, 7th, and 8th; highs, 10th, 11th, and 17th to 30th, inclusive. 

Relative humidity average, 72.6 per cent; normal, 73.0 per 
cent; mean dew-point, 62.5°; normal, 63.3°; mean absolute 
moisture, 6.22 grains per cubic foot; normal, 6.42 grains. 

Rainfall, 3.03 inches; normal, 2.90 inches; greatest rainfall 
in twenty-four hours, 1.12 inches (from 9 a. m. 19th to 9 a. m. 
20th); rain record days, 26; normal, 17. The total precipita- 
tion from January 1 to May 1 was 40.81 inches; the normal 
yearly rainfall is $7.58 inches, or 3.23 inches less than the fall 
for the first four months of this year. 

The artesian well water level rose from 35.85 to 36.30 feet 
above mean sea level. These are the highest figures reached 
since observations began in March, 1899. April 30, 1903, it 
stood at 34.75. The average daily mean sea level was 9.79, 
the assumed annual mean being 10 feet above datum. For 
April, 1903, it was 9.65. 

Trade wind days, 27; normal, 20; average force of wind, 
Beaufort scale and during daylight, 2.2; average cloudiness, 
tenths of sky, 4.8; normal, 5.1. 

Approximate percentages of district rainfall as compared 
with normal: Hawaii, Hilo district, 259 per cent; Hamakua, 
360; Kohaia, 356; Waimea, 235; Kona, 330; Kau, 256; Puna, 
159; Island of Maui, variable, from 22 per cent at Wailuku to 
262 per cent at Haleakala Ranch; Oahu, Honolulu district, 92 
percent; Nuuanu,119; Koolau,116; Ewa,61; Island of Kauai, 
167 per cent. 

The heaviest monthly rainfall was at Olaa (20-mile station), 
61.01 inches. The heaviest 24-hour rainfalls were at Honokaa, 
8.40 inches (11th); Olaa (20 miles), 7.26 (13th), and Kaumana, 
6.68 (10th), all on Hawaii. 
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Ewa Mill, dew-point, 61.0°; relative humidity, 69.0 per cent; 
barometer average, 30.00 inches. 
Kohala, dew-point, 64.5°; relative humidity, 82.7 per cent. 
United States Magnetic Station, dew-point, 63.5°; relative 
humidity, 71.0 per cent. 
Honolulu, dew 6 mornings; slight earthquake 4th at 7:39 
a. m.; also reported from Hawaii and Maui. 


Temperature table for April, 1904. 


| Eleva- | Mean 


Mean Cor. | High- | Low- 
Stations, | tion. max. min. | av’ge. | on. | est. 
| } 
Feet. fe} | | 
50 81.1 65.7 | 72.7 89 63 
| 100, 75.3 | 681) 71.0 82 | 66 
210 82.6 63.3) 72.3 sy 58 
521, 75.2| 65.4| 69.6 81 62 
| 2,730 68.5} 62.9 76 56 
| 2,700 82.0 56.9 68.8 91 51 
10; 80.1) 73.0 75.4 89 69 
Kinau Street (Castle).........cescecees 50 78.5 69. 4 72.9 82 61 
United States Magnetic Station ........ | 50 80.5 66.4 72.8 S4 61 
60 78.4) 65.6 71.3 60 
United States Experiment Station. ... 350, 78.7 67.4 72.3 83 64 


Reported from other stations: Kohala, Hawaii, heaviest April 
rainfall in twenty-years, 16.49 inches falling; the normal April 
rainfall for this station is 4.89 inches; earthquake at 7:40 a. m., 
4th; trade-wind days 25, balance of month northerly. Hilo, 
earthquake 7:35 a.m. 4th and 10:55 p. m. 30th. Pepeekeo, 
earthquake 4th at 7:35 a. m. and heavy shock at 10:15 p. m. 
29th; heavy surf 8th to 13th and 16th to 29th, inclusive; winds 
mostly east-northeast, average force 2.4; average cloudiness 
8.2. Waimea, strong northeast winds prevailed with gale on 
20th and 21st. 

Norr.—The March summary gave the heaviest monthly rain- 
fall as 19.97 inches at Maunawili, Oahu; a delayed report from 
Hanalei, Kauai, gives a fall of 21.90 inches, which was the 
heaviest for March. 


206 MONTHLY WEATHER REVIEW. 


COSTA RICAN CLIMATOLOGICAL DATA. 
Communicated by Mr. H. Prtrtier, Director, Physico-Geographic Institute. 


TABLE 1.—Hourly observations at the Observatory, San Joaé de Costa Rica, 
during April, 1904. 


| Relative | 


Temperature, | humidity. Rainfall. 


| 
om ld 
‘Ela 
| 2 | ~ 
Sin 
| 
Inches. Inches. F. Ins. Ins. Hrs. 
26.15| 26.14, 62.5) 87| &...... 0. 02 
26.11| 26.12| 61.6) 626| 86| &|...... T. |...... 
26.11; 2611) 61.2) 622, &)...... 
26.11; 26.11; 6028; 87| ...... 
26.13; 26.14) 61.2) 626) 82) To 
96.14| 26.16| 65.8| 67.5| 70| 74)...... 0.01 
26.15 | 26.17| 70.2) 71.2) 63 69 O01 |...... 
26.16| 26.17| 743) 61 @)...... 0.01 |...... 
26.15| 26.16, 76.8) 76.8, 54| 48)...... 
26.14 | 26.15) 79.0) 77.9) 58 0. 02 
26.13 | 26.13| 7.2) 54) 53)...... |...... 
26.10; 26.11, 76.6) 79.0 58) 6.64 O11 1.17 
26.09) 26.09) 748) 768) 62) 1.96 0.26 438 
26.08} 26.08 72.3) 70) 64 0.25/0.16) 2.33 
26.08; 26.09) 69.6 71.8) 75) 70 O11 0.20) 216 
26.09 26.10 63.0, 69.8 79) 75 O11 0.15 1.00 
26.10; 26.12) 66.6) 67.5 82 0.21 1.00 
26.12; 26.13 65.6) 664 84 81/0.11/ 0.08 1.67 
26.14| 26.15) 649) 65.7) 82 0.28/0.06 1.00 
26.15, 26.16 641 64.9 86 8310.06 0.05 1.50 
26.16 26.17 63.3) 662 87 83 0.06 0.06 200 
26.15| 26.16| 62.6) 638, 88 84 0.02 0.67 
| | | 
26.13) 96.13| 67.6) 68.7! 
| | 
Minimum .......... 26, 02 28.00, 65.6) 51.4) 87 )...... 
Maximum .......... 26,21 | 26, 26 | 


Remarks.—At San José the barometer is 3,835 feet above sea level. Readings are 
corrected for gravity, temperature, and instrumental error. The hourly readings for 
ressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 
ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 5 feet above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is 
5 feet above ground, Since January 1, 1902, observations at San José have been made 
on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 seconds in advance of 
San José local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- 
vation are 8a. m., 2 and 8 p. m., San José local time; the barometer is 14 feet above sea 
level. The means for temperature and relative humidity in Table 4are obtained from two- 
hourly readings given by a Richard self-registering thermometer. 


TABLE 2.—San José, April, 1904. 


Sunshine. Cloudiness, Temperature of the soil at depth of— 
| 
Hours. | °F. | oR | °F | oF. 
13.7 12, 57 52 47 70.6 71.2) 72.0 71.2 70.3 
10 a.m ....... | 24.56) 21.58) 58 | 55 70.7 71.1 72.7 71.2 
11am ....... | 23.88) 21.48 )........ 
Noon ....... | 20,06 | 20,03 
ipm.......| 17.82] 19.88 70 | 6s | 7.4) 721) 71.2) 
2p.m ....... 15, 74 50 
SPM 10, 98 } 
7. 46 
5p. mM 4. 68 
6p.m ....... 1, | 
8p. m ....... 
10pm... 
Midnight ....'.... 
| 
Mean .... | | 
Total ...../ 190.00 | 205.90 | | | 


Apri, 1904 
TABLE 3.— Rainfall at stations in Costa Rica, April, 1904. 
Observed, 1904. Averages. 
| 8 s 3 
Feet. Inches. Inches. 
10 4.61 15 8 15.20 19 
10 4. 53 12 6 11.77 15 
eheWh.ReRcawsesennesvenesccecesnneaes 66 11.65 21 3 13. 31 15 
197 1,42 7 6 13.11 15 
8. 03 14 4 11.98 
Cariblanco (Sarapiqui) ................. 6 10.67 18 
528 4. 88 15 6 5.39 16 
sn 873 8. 98 18 4 9, 92 11 
1,089 1.7 24 6 8.58 
Juan Vifias.. --. 3,412 1.81 9 8 4.61 10 
Santiago ... --- 3,609 4.72 14 3 9. 37 12 
Paraiso...... -.. 4,383 0.35 6 3 2.40 12 
Cachi 3 3.19 12 
Las Concavas.......... 4, 386 3. 86 15 3 3.54 ld 
dee 15 2.09 5 
San Francisco Guadalupe ............... 3, 894 3.31 9 8 2.16 7 
3, 806 3.09 s 15 1.50 7 
3,740 1, 89 15 1.18 4 
4,416 8. 07 18 3 2. 32 6 


Notes on earthquakes.—April 8, 1" 28" p. m., slight tremor. 
April 23, 10" 35" p. m., very light shock NW.-SE., intensity 
I, duration 4 seconds. 


CLIMATOLOGICAL DATA FOR JAMAICA. 


Through the kindness of Mr. H. H. Cousins, chemist to the 
government of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table in 
advance of the regular monthly weather report for Jamaica: 

Comparative table of rainfall for April, 1904. 
[| Based upon the average stations only.] 


Rainfall. 
: Relative Number of 
Divisions. area. stations. 
1904. Average. 
Per cent Inches Inches. 
Northeastern division ................... 25 21 4.11 5, 37 
West-central division ................... 26 26 10, 26 7. 32 
27 35 5,10 4.14 
100 134 5.91 5, 08 


The rainfall for April was, therefore, above the average for 
the whole island; the greatest fall, 20.80 inches, occurred at 
Brownsville, in the west-central division, while 0.19 inch was 
recorded at Plumb Point Light-house in the southern division. 
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Chart X. Hydrographs for Seven Principal Rivers of the United States. April, 1904. 
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Chart XII A. Average monthly vectors of the general circulation in the West Indies at the various cloud 
levels. First arrangement. 
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Chart XII B. Average monthly vectors of the general circulation in the West Indies at the various cloud 
levels. First arrangement. 
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Ohart XII OC. Average monthly vectors of the general circulation in the West Indies at the various cloud 
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Chart XIII A. Average monthly vectors of the go circulation in the West Indies at the various cloud 


levels. cond arrangement. 
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XXXII—651. 
Ohart XIII B. Average monthly vectors of the eral circulation in Indies various 
levels. cond arrangement. 
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Ohart XIII O. 
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